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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01861 



I. Basis of the report 



I . With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



m , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
j | the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

n 
□ 
□ 
□ 



□ 
□ 



contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

1 I the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



^ | I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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International application No. 

PCT/JP99/01861 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-14 



1-14 



1-14 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Regarding the subject matter of claims 1, 3, 5-10 5 and 12-14, document 1 [JP, 45-22959, Bl 
(CARTER WALLACE, INC.), 3 August 1970 (03.08.70), column 1, line 26 to column 2, line 6 
(Family: none)] cited in the ISR discloses causing some of the tablet granules to adhere to a 
tablet stamping machine when stamping at low pressure a tablet that includes an active 
substance that denatures at high pressure. Also, document 2 [JP, 7-124231, A (KYOWA 
HAKKO KOGYO CO., LTD.), 16 May 1995 (16.05.95), entire text, all drawings & EP, 
650826, Al & US, 5700492, A] cited in the ISR discloses an external lubrication-type tablet 
stamping machine that utilizes a pulsating air wave to prevent material adhesion when stamping 
tablets. 

Therefore manufacturing a tablet that includes an active substance that denatures at high 
pressure using the tablet stamping machine disclosed in the aforesaid document 2 is merely the 
selection of an easy manufacturing method for a person skilled in the art. 

Next, regarding the subject matter of claims 2, 4-9, and 11-14, document 3 [JP, 2-206, A 
(FUJISAWA YAKUHIN KOGYO K.K.), 5 January 1990 (05.01.90), entire text & EP, 315964, 
A & US, 5093372, A] cited in the ISR discloses making an insoluble compound into a solid 
dispersion, and making granules or stamping tablets, and thereby increasing biological 
absorption. Also, document 4 [JP, 62-187598, A (UNIVERSITY OF BATH), 15 August 1987 
(15.08.87), entire text, all drawings & GB, 2183538, A & EP, 225803, A & US, 4832880, A] 
cited in the ISR discloses using an external lubrication-type table stamping method for chemicals 
with low solubility. 

Therefore manufacturing a tablet that uses solid dispersion granules using the tablet stamping 
machine disclosed in the aforesaid document 2 is merely the selection of an easy manufacturing 
method for a person skilled in the art. 

Furthermore, regarding the subject matter of claims 6, 13, and 14, document 5 [JP, 8-277218, 
A (KYOWA HAKKO KOGYO CO., LTD.), 22 October 1996 (22.10.96), claims 1, 3; Figs. 1, 2 
(Family: none)] cited in the ISR discloses providing a projecting part in the pestle and adding 
splitting grooves in the tablet after tablet stamping, so modifying the shape of the pestle or 
mortar and modifying the shape of the tablet is a commonly used means. 
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(54) TABLET MANUFACTURING METHOD AND TABLET 



(57) According to the tablet production method of 
the present invention, tablet is produced by compress- 
ing molding material by means of punches and dies 
comprising the steps of using powdered or granular 
material including compound which is denaturalized or 
inactivated when tabletted at high pressure is used as 
the molding material, housing the punches and the dies 
In a spraying chamber, generating pulsating vibration air 
and spraying lubricant mixed in air in the spraying 



chamber, applying the lubricant on the surfaces of the 
punches and the dies while the lubricant sprayed in the 
spraying chamber is mixed with the pulsating vibration 
air, and tabletting the molding material by means of the 
punches applied with the lubricant on the surface 
thereof and the dies applied with the lubricant on the 
surface thereof. 
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Description 

Technical Field 

5 [0001] The present invention relates to a tablet production method, particularly to a tablet production method 
wherein a tablet including compound powdered or granulated which is apt to be denaturalized or inactivated when tab- 
letted at high pressure can be manufactured without denaturalizing or deactivating drugs and also to a tablet production 
method wherein a tablet including solid dispersion powdered or granulated can be manufactured while keeping the 
function of the solid dispersion powdered or granulated. 

w [0002] The present invention also relates to a tablet including compound powdered or granulated which is denatu- 
ralized or inactivated when tabletted at high pressure without denaturalized or inactivated and also to a tablet including 
solid dispersion powdered or granulated keeping the function thereof. 

Background Art 

15 

[0003] A tablet has an advantage of easy dosing and is the most preferable type for patient as oral administration 
and intrabuccal administration. 

[0004] Such a tablet is generally produced by an internal lubricant method and an external lubricant spraying 
method. 

20 [0005] According to the internal lubricant method, in order to prevent that molding material to be tabletted is apt to 
attach on punches and dies and gride between the punches and dies is apt to be caused so as to execute smooth tab- 
letting and also prevent defective goods with sticking, capping or laminating, magnesium stearate, lauryl sodium sul- 
phate, talc and so on are mixed in the molding material to be tabletted other than active compound and diluting agent 
and the mixture Is compressed to obtain a tablet. 

25 [0006] As an external lubricant spraying method, a tablet production method has been disclosed in, for example, 
JP-B-41-11273 and JP-A-56-1 4098. 

[0007] Fig. 1 7 schematically shows procedures of the tablet production method disclosed in JP-B-41 -1 1 273. 
[0008] According to the method comprised of charging a fixed amount of material to be tabletted in a die, tabletting 
the charged material in the die by means of a pair of an upper and a lower punches, and discharging the tablet, as a 

30 procedure before molding material is charged in the die 151 as shown in Fig.1 7(a), a spray nozzle 159 for spraying lubri- 
cant L is provided above the die 151 and lubricant L is applied on a lower surface 153s of the upper punch 153 and an 
upper surface 154s of the lower punch 154, both of which are provided for the die 151 which comes to a place where 
the spray nozzle 1 59 is placed. Then molding material is charged in the die 1 51 as shown in Rg. 1 7(b), and the charged 
material m is compressed by means of the upper punch 153 on which lower surface 153s is applied with lubricant L and 

35 the lower punch 154 of which upper surface 154s is applied with lubricant as shown in Fig. 1 7(c). 

[0009] The member indicated by the numeral 152 in Fig. 17 shows a rotary table provided with the die 151 (The 
same numeral is used in Fig.18.). 

[0010] Fig.1 8 shows a tablet production method described in JP-A-56-1 4098. 

[0011] According to this method, before molding material is charged in a die 1 51 , a spray 156 for spraying lubricant 
40 L and a nozzle 159 for spraying air are provided above the die 151 . Lubricant L is sprayed in the spray 156 when the 
die 151 comes where the spray 156 is provided as shown in Fig.1 8(a), lubricant is applied on an upper surface 154s of 
a lower punch 154 provided for the die 151 as shown in Fig.1 8(b). As shown in Fig.1 8(c), compressed air is sprayed on 
the lower punch 154 at a position where the nozzle 159 is provided, lubricant L applied on the upper surface 154s of 
the lower punch 154 is blown upwardly to be dispersed, then the dispersed lubricant L is attached on an inner wall 151s 
45 of the die 151 and a lower surface 153s of an upper punch 153. Thereafter, molding material m is compressed to pro- 
duce a tablet by means of lubricated inner wall 151s of the die 151, lubricated lower surface 153s of the upper punch 
153, and lubricated upper surface 154s of the lower punch 154. 

[0012] However, some drugs are destabilized or dissolved or its elution becomes slow because its crystal is 
deformed by the pressure applied at the time of tabletting (usually 1 ton/c m 2 - 2 ton/cm 2 ), friction, and heating. (Here- 
50 inafter such substances are called "drugs which is denaturalized or inactivated when tabletted at high pressure" in this 
specification.) 

[0013] As a method for tabletting such drugs, an internal lubricant method wherein lubricant such as macrogol 
6000, sucrose esters of fatty acid, and so on are added to molding material has been already suggested. (Refer to the 
summary of 1 1 th pharmaceuticals and powder design symposium, 79 (1994) and JP-A-8-1 75996.) 
55 [0014] Solid dispersing pharmaceuticals wherein compound is dispersed in low molecular carrier or high molecular 
carrier has been recently developed. 

[0015] Such solid dispersing pharmaceuticals are highly effective to heighten solubility of drugs which is slight sol- 
uble and has low absorbability into the body in case of oral dosage, to control releasing speed of drugs, and to improve 
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bioavailability of drugs. 

[001 6] Solid dispersion pharmaceuticals are generally produced by a fusion method wherein drugs and carrier are 
heated and fused and thereafter cooled down. Or they are produced by means of a solvent method wherein drugs and 
carrier are dissolved in an appropriate solvent and the solvent is removed. Or they are produced by a fusion -solvent 
method wherein a fusion method and a solvent method are combined. 

[0017] However, an internal lubricant means wherein a tablet including compound which are denaturalized or inac- 
tivated when tabletted at high pressure is produced by adding lubricant such as macrogol 6000, sucrose esters of fatty 
acid, and so on in molding material isnt an adequate method. According to drugs, compressed tablet may be destabi- 
lized or decomposed, or elution may become slow even if lubricant such as macrogol 6000, sucrose esters of fatty acid, 
and so on is added to molding material. 

[0018] Further, depending on drugs, they may attach on punches and dies at the time of tabletting. As the result, 
produced tablet may cause sticking, capping and laminating. 

[001 9] When solid dispersion is produced into a tablet as solid dispersing pharmaceuticals wherein solid dispersion 
is pulverized into a suitable particle size and the pulverized substance and lubricant are mixed according to the prior 
internal lubricant method, property of the solid dispersion tablet may be changed because of water repellency of lubri- 
cant included in the tablet. When lubricant is included in the tablet, high pressure is required to give practical hardness. 
However, the solid dispersion may be denaturalized because of high tabletting pressure and originally designed prop- 
erty (for example disintegrating time) isnt achieved. 

[0020] Therefore, pharmaceuticals including drugs which are denaturalized or inactivated when tabletted at high 
pressure and solid dispersing pharmaceuticals are generally supplied as capsule in the market so far. 
[0021 ] However, capsule is hard to be taken for elderly person and children because it floats on the water when tak- 
ing with water. It has been requested by physician and so on to develop a tablet which sinks in the water and is easy to 
be swallowed when taking with water as pharmaceuticals including drugs which are denaturalized or inactivated when 
tabletted at high pressure and as solid dispersing pharmaceuticals. 

[0022] Also capsule needs a body and a cap and its production takes a lot of labor as follows. Drugs which are 
denaturalized or inactivated when tabletted at high pressure and solid dispersion (powder and granule) are pulverized 
and charged in the body of capsule and the cap is covered thereon to be sealed. 

[0023] Further, physician requests not only that pharmaceuticals conventionally supplied as capsule in the market 
is produced as a tablet but also that such tablet is dividable so that patient can take appropriate dosage. 
[0024] The present invention has been developed in order to solve the above-mentioned problems. The object of 
the present invention is to provide a production method of tablet wherein a tablet including compound powdered or 
granulated which is denaturalized or inactivated when tabletted at high pressure can be easily produced without denat- 
uralizing or deactivating such compound. 

[0025] Another objet of the invention is to provide a tablet including solid dispersion powdered or granulated keep- 
ing function of the solid dispersing material, a tablet including compound which is denaturalized or inactivated when tab- 
letted at high pressure without denaturalizing or deactivating such compound, and a dividable type tablet of these 
tablets which can keep its function when divided. 

Disclosure of the Invention 

[0026] The tablet production method in claim 1 is a tabletting method for compressing molding material by means 
of punches and dies. Powdered or granular material including compound which is denaturalized or inactivated when 
tabletted at high pressure is used as the molding material. The punches and the dies are housed in a spraying chamber. 
Pulsating vibration air is generated, and lubricant mixed in air is sprayed in the spraying chamber. The surfaces of 
punches and dies are applied with lubricant while lubricant sprayed in the spraying chamber is mixed with pulsating 
vibration air. Then molding material is tabletted by means of the punches and dies applied with the lubricant on the sur- 
face thereon. 

[0027] Here in this specification "high pressure" means a required tabletting pressure for compressing molding 
material by an internal lubricant method and for producing a tablet having practical hardness. More specifically it means 
greater than or equal to 1 ton/cm 2 . 

[0028] "Compound powdered or granulated which is denaturalized or inactivated when tabletted at high pressure- 
means powdered and granule of compound which is apt to be denaturalized or inactivated when tabletted by means of 
an internal lubricant method. Specifically the examples of such compound are pharmaceuticals shown In the following 
tables 3 - 6, explained hereinafter. 

[0029] "Powdered or granular material including compound powdered or granulated which is denaturalized or inac- 
tivated when tabletted at high pressure" may include diluting agent, binder, supplement such as solution adjuvant, sol- 
ubilizer and disintegrant, corrigent, colorant, adjuvant for pharmaceuticals, antioxidant, preservative, opacifying agent, 
charge protector, aroma, sweetening agent, fluidizing agent, flavoring agent, and so on, if required, other than com- 
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pound powdered or granulated which is denaturalized or inactivated when tabletted at high pressure. However, it 
doesn't include lubricant 

[0030] According to this production method, lubricant is sprayed in the spraying chamber wherein pulsating vibra- 
tion air is generated and lubricant mixed with pulsating vibration air is applied on the surfaces of punches and dies. 
5 Comparing with prior external lubricant spraying method, lubricant can be uniformly applied on the surfaces of the 
punches and dies. 

[0031] As a result, under the process wherein compound which is denaturalized or Inactivated when tabletted at 
high pressure is tabletted, the compound is hard to be attached on the surfaces of the punches and dies so that such 
tablet as biochemical pharmaceuticals is produced without sticking, capping and laminating. 
10 [0032] Moreover, lubricant is merely attached on the surface of tablet and isnt included inside of tablet. Therefore, 
comparing with a tablet including lubricant, produced tablet has practical hardness even if compound powdered or gran- 
ulated which is denaturalized or inactivated when tabletted at high pressure is tabletted at low pressure (concretely 
under 1 ton/c m 2 ). 

[0033] Several kinds of lubricant can be used for tablet production method of the present invention. Lubricant isn't 
is specifically limited, for example, there are stearate acid metal salt (magnesium stearate, calcium stearate and so on), 
stearic acid, sodium lauryl sulfate, sodium lauryl magnesium, powdered gum arabic, carnauba wax, anhydrous silicic 
acid, magnesium oxide, sil'ic acid hydrate, boric acid, fatty acid sodium salt, leucine, and so on which have been com- 
monly used. One of them may be used solely or more than two of them may be combined. 

[0034] As for diluting agent, there are several kinds, such as saccharides (lactose, sucrose, glucose, mannitol, and 
20 so on), starch (for example, potato, wheat, corn and so on), inorganic substance (caJcium carbonate, calcium sulfate, 
sodium bicarbonate, sodium chloride, and so on), crystalline cellulose, powdered plant (powdered glycyrrhiza, pow- 
dered gentian, and so on). 

[0035] Moreover, any kind of pulsating vibration air with different cycle and strength, regardless of positive pressure 
or negative pressure, may be used if air pressure of pulsating vibration air can achieve function of forcibly diffusing lubri- 
25 cant particle sprayed in the sampling chamber by generating air vibration all over the sampling chamber. 

[0036] Conditions such as frequency and pressure of pulsating vibration air depend on size and shape of punches 
and dies of a tabletting machine, size and shape of a spraying chamber, how a lubricant spraying means is provided, 
and description of active compound. Therefore, conditions can't be simply defined and is defined based on experi- 
ments. 

30 [0037] According to the tablet production method as set forth in claim 2, molding material is compressed by means 
of punches and dies. The method uses solid dispersion powdered or granulated as molding material. The punches and 
the dies are housed in a spraying chamber, pulsating vibration air is generated therein, and lubricant mixed in air is 
sprayed. The lubricant is applied on the surfaces of the punches and the dies while the lubricant sprayed in the spraying 
chamber is mixed with the pulsating vibration air and the molding material is tabletted by means of the lubricated 

35 punches and the lubricated dies. 

[0038] "Solid dispersion powdered or granulated" in this specification means solid dispersion (powder or granule) 
ground into appropriate particle size. 

[0039] More concretely explained, this tablet production method is effective for tabletting solid dispersion powdered 
or granulated including low molecule compounds of which elution is delayed and high molecule compounds which is 
40 apt to be dissolved and denaturalized when tabletted at high pressure according to an internal lubricant method. 
[0040] As a carrier of solid dispersion, so called high molecule carrier can be used. 

[0041] Generally there are pH dependent high molecular carrier, pH independent high molecular carrier, water-sol- 
uble high molecular carrier, and so on. Examples are as follows: 

45 hydroxypropylmethylcellulose phthalate 220824 (HP50), hydroxypropylmethylcellulose phthalate 220731 (HP55), 
hydroxypropylmethylcellulose acetate succinate (A coat), carboxymethylethylcellulose (CMBC), cellulose acetate 
phthalate (CAP), metaacrylic acid copolymer LD (L30D55), meta acrylic acid copolymer S (S-100), aminoalkyl- 
metaacylate copolymer E (soluble In stomach), polyvinyl acetal diethyl amino acetate (ABA), polyvinylpyrrolidone 
(K-25, 30, 90; PVP), ethyl cellulose (BC), metacrylic acid copolymer RS (RS30D), polyvinyl alcohol (PVA), metyl- 

so cellulose (MC), hydroxypropylcellulose (HPC), hydroxypropylmethylcellulose 2208 (METROSE 90SH), hydroxypro- 
pylmethylcellulose 2906 (METOLOSE 65SH), hydroxypropylmethylcellulose 2910 (METRO LSE 60SH, TC-5R), 
sodium carboxymethylcellulose, dextrin, pullulane, gum arabic, tragacanth, propylene glocol alginate, agar powder, 
gelatin, starch, processed starch, phospholipid (lecithin), glucomannnan glucomannnan, and so on. 

55 [0042] Such high molecular carrier may be used solely or some of them may be combined if required. 

[0043] Particle size of high molecular carrier is usually less than or equal to 7000u,m, more preferably less than or 
equal to 2000 um Conditions such as pressure, temperature, supplying speed, adding amount and supplying speed of 
water or plasticizer, and so on, according to the present invention, differ depending on the kind of used drugs, high 
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molecular carrier, dual-axis extruder, and so on. However, it is important to combine them so as to lower molding tem- 
perature under decomposition temperature of drugs and high molecular carrier. And it is also important to change them 
according to product characteristic expected to be produced. 

[0044] The ratio (weight ratio) when drugs and high molecular carrier are mixed differs depending on kinds, object, 
membrane characteristic, and so on thereof. It is suitable at 0.1 - 999 of high molecular carrier for 1 drug, preferably 0.5 
- 500, more preferably 1 - 50. 

[0045] In a material including both compound which Is unstable for heat and high molecular carrier, water solution 
or dispersant of plasticizer can be added to the material when or before the material is extruded with the dual-axis 
extruder. When this method is utilized, temperature of transition of high molecular carrier can be lowered. Therefore, 
molding temperature can be lower than the decomposition temperature of compound and high molecular carrier so that 
decomposition caused by the heat of drugs and high molecular carrier can be prevented. Of course, in a material which 
doesn't include both compound which is unstable for heat and high molecular carrier, water solution or dispersant of 
plasticizer can be added In a same manner. 

[0046] As plasticizer for lowering the temperature of transition of high molecular carrier, compound which has been 
used as plasticizer for film coating in the field of manufacturing technique can be used. Such a compound is as follows; 

cetanol, fatty acid polyoxyethylene-potyoxyp, macrogol (200, 300, 400, 600, 1000, 1500, 1540, 4000, 6000, 20000), 
triacetyne, triethyl citric (cytrofiex), and so on. 

[0047] Adding amount of plasticizer depends on used drugs and high molecular carrier, however its ratio is suitable 
at 1% - 80% for a molecular carrier, preferably at 5% - 50%. 

[0048] Plasticizer may be directly added to the mixture of high molecular carrier and drugs at first or plasticizer dis- 
solved or deipersed in the water may be added during molding. Adding method of platicizer isn't limited. 
[0049] According to this tablet production method, lubricant Is sprayed in the spraying chamber wherein pulsating 
vibration air is generated and the lubricant mixed with pulsating vibration air is applied on the surfaces of punches and 
dies. Therefore, lubricant can be applied uniformly on the surfaces of the punches and dies comparing with the prior 
external lubricant spraying means. 

[0050] As the result, molding material hardly attaches on the surfaces of punches and dies in tab letting step of solid 
dispersion powdered or granulated so that produced tablet of solid dispersion doesn't cause sticking, capping and lam- 
inating. 

[0051] Further, lubricant is attached only on the surface of produced tablet of solid dispersion and isn't included 
therein. Therefore, produced tablet of solid dispersion has practical hardness even if solid dispersion powdered or gran- 
ulated is tab letted at low tab letting pressure comparing with a tablet of solid dispersion including lubricant therein. 
[0052] According to this tablet production method, tablet of solid dispersion substance can be tab letted at low tab- 
letting pressure so that property of solid dispersion substance isn't changed. 

[0053] According to the tablet production method for compressing molding material by means of punches and dies 
as set forth in claim 3 powdered or granular material including compound which is denaturalized or inactivated when 
tabletted at high pressure is used as molding material. The punches and the dies are housed in a spraying chamber, 
the lubricant is applied on the surfaces of the punches and the dies while the lubricant sprayed in the spraying chamber 
is mixed with positive pulsating vibration air, and the molding material is tabletted by means of the punches applied with 
the lubricant on the surface thereof and the dies applied with the lubricant on the surface thereof. 
[0054] According to this production method, lubricant mixed with positive pulsating vibration air is sprayed In the 
spraying chamber and is applied on the surfaces of the punches and dies. Lubricant can be uniformly applied on the 
surfaces of the punches and dies comparing with the prior external lubricant spraying method. 
[0055] As a result, when tabletting compound powdered or granulated which is denaturalized or inactivated when 
tabletted at high pressure, such compound as denaturalized or inactivated when tabletted at high pressure hardly 
attaches on the surface of the punches and dies and produced biological pharmaceuticals doesnt cause sticking, cap- 
ping, laminating, and so on. 

[0056] Further, lubricant is attached only on the surfaces of tablet and isn't included therein. Produced tablet has 
practical hardness even if compound which is denaturalized or inactivated when tabletted at high pressure is tabletted 
at low tabletting pressure (concretely less than or equal to 1 ton/cm 2 ) comparing with the tablet including lubricant. 
[0057] According to the tablet production method for compressing molding material by means of punches and dies 
as set forth in claim 4, solid dispersion powdered or granulated Is used as the molding material. The punches and the 
dies are housed in a spraying chamber, lubricant is applied on the surfaces of the punches and the dies while the lubri- 
cant sprayed in the spraying chamber is mixed with positive pulsating vibration air, and the molding material is tabletted 
by means of the punches applied with the lubricant on the surface thereof and the dies applied with the lubricant on the 
surface thereof. 

[0058] According to this method, lubricant mixed with positive pulsating vibration air is sprayed in the spraying 
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chamber and the mixed lubricant is applied on the surfaces of the punches and dies. Therefore, lubricant can be uni- 
formly applied on the surfaces of the punches and dies comparing with the prior external lubricant spraying means. 
[0059] As the result, molding material hardly attaches on the surfaces of the punches and dies when solid disper- 
sion powdered or granulated is tab letted and produced tablet of solid dispersion doesn't cause sticking, capping, lami- 
nating and so on. 

[0060] Further lubricant is attached only on the surface of produced tablet of solid dispersion and isn't included 
therein. Therefore, the produced tablet of solid dispersion has a hardness of practical level even If solid dispersion pow- 
dered or granulated is compressed at low tabletting pressure comparing with the tablet of solid dispersion including 
lubricant therein. 

[0061] According to this tablet production method, solid dispersion can be tabletted at low tabletting pressure so 
that property of solid dispersion isn't changed. 

[0062] According to the tablet production method as set forth in claim 5, spraying amount per tablet in the sampling 
chamber of the tablet production method described In any one of clams 1 - 4 is defined greater than or equal to 0.000 
1 weight percent and less than or equal to 0.2 weight percent. 

[0063] The amount of lubricant is preferably reduced as far as possible in order to prevent disintegration time of tab- 
let from extending and to prevent hardness of tablet from lowering. The amount of lubricant per tablet is preferably 
greater than or equal to 0.0001 weight % and less than or equal to 0.2 weight %, more preferably greater than or equal 
to 0.01 weight % and less than or equal to 0.1 weight %. 

[0064] According to this production method, lubricant amount per tablet is set greater than or equal to 0.0001 
weight % and less than or equal to 0.2 weight %. Therefore disintegration time of tablet doesn't extend and hardness of 
tablet doesn't deteriorated. 

[0065] According to the tablet production method as set forth in claim 6, the punches described in any one of clams 

1 - 5 are provided with a projected line for forming a dividing line of a tablet. 

[0066] In this tablet production method, the punches are provided with a projected line for forming a dividing line of 
a tablet so that a dividable tablet Including powdered or granular compound which is denaturalized or inactivated when 
tabletted at high pressure and a dividable tablet including solid dispersion powdered or granulated of which function isn't 
damaged. 

[0067] The tablet production method in claim 7 is characterized in that the following steps as set forth in claim 1 or 

2 are continuously executed; housing the punches and the dies in the sampling chamber; generating pulsating vibration 
air, spraying lubricant mixed in air in the spraying chamber, and applying the lubricant on the surfaces of the punches 
and the dies while the lubricant sprayed in the spraying chamber is mixed with the pulsating vibration air, and tabletting 
the molding material by means of the punches applied with the lubricant on the surface thereof and the dies applied 
with the lubricant on the surface thereof. 

[0068] According to this method, tabletting is continuously executed utilizing the fact that sticking isn't caused. A 
tablet including compound powdered or granulated which is denaturalized or inactivated when tabletted at high pres- 
sure can be produced at industrial production base. 

[0069] The tablet production method in claim B is characterized in that the following procedures as set forth in claim 

3 or 4 are continuously executed; housing the punches and the dies in the spraying chamber; applying the lubricant on 
the surfaces of the punches and the dies while the lubricant sprayed in the spraying chamber is mixed with the positive 
pulsating vibration air; and tabletting the molding material by means of the punches applied with the lubricant on the 
surface thereof and the dies applied with the lubricant on the surface thereof. 

[0070] According to this method, tabletting is continuously executed utilizing the fact that sticking isn't caused. A 
tablet including solid dispersion powdered or granulated can be produced at industrial production base. 
[0071] The tablet production method in claim 9 is characterized in that tabletting pressure for the molding com- 
pound by means of the punches applied with the lubricant on the surface thereof and the dies applied with the lubricant 
on the surface thereof is low in the method as set forth in any one of clams 1 - 8. 

[0072] Herein "low pressure" means that tabletting pressure is lower comparing with the prior internal lubricant 
method and the prior external lubricant spraying method. More concretely explained, this tablet production method can 
produce a tablet having enough practical level hardness even if its tabletting pressure is less than or equal to 1 ton/cm 2 . 
[0073] According to this tablet production method, tabletting pressure for molding material is low. Even if the gran- 
ule included in the tablet is powdered or granular material including compound powdered or granulated which is denat- 
uralized or inactivated when tabletted at high pressure, such material can be tabletted without denaturalizing or 
deactivating the compound. 

[0074] Further, even if granule to be included in the tablet is solid dispersion powdered or granulated, such material 
can be tabletted without destroying the function thereof. 

[0075] The tablet described in claim 1 0 includes granule containing active agent in diluting agent and lubricant only 
on the surface thereof and the granule is compound powdered or granulated which is denaturalized or inactivated when 
tabletted at high pressure. 
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[0076] The tablet has lubricant only on the surface thereof so that delay of tablet disintegration time, which is 
caused by water repellency of lubricant, isnt happened. 

[0077] Further, this tablet includes lubricant therein so that it can be tabletted at low tabletting pressure. As a result, 
compound powdered or granulated which is denaturalized or inactivated when tabletted at high pressure isn't denatu- 
5 ralized or inactivated. 

[0078] The tablet as set forth in claim 11 includes granule containing active agent in diluting agent and lubricant 
only on the surface thereof, and the granule is solid dispersion powdered or granulated. 

[0079] Such a tablet is provided with lubricant only on its surface so that disintegration time of the tablet, which may 
be caused by repellency of lubricant, doesn't delay. 
w [0080] Further, the tablet doesn't include lubricant therein so that it can be tabletted at low pressure and the function 
of solid dispersion powdered or granulated isn't damaged. 

[0081] According to the tablet described in claim 12, the lubricant amount per tablet as set forth in claim 10 or 1 1 is 

greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent. 

[0082] Such a tablet is provided with minute amount of lubricant on its surface so that disintegration time delay of 

is the tablet, which may be caused by repellency of lubricant, doesn't happen. 

[0083] Therefore, when this tablet is used as an uncoated tablet, it becomes a rapidly soluble tablet. It is desirable 
when a tablet is required to be rapidly disintegrated at an objected place like an intrao rally rapidly disintegrate tablet. 
Further, if the tablet surface is coated with a film which is dissolved at the objective place, the tablet is rapidly dissolved 
at the objective place when the coated film is dissolved so that such a tablet can be preferably used as a tablet expected 

20 to be dissolved at the objective place. 

[0084] The tablet in claim 1 3 is characterized in that the shape of the tablet as set forth in any one of clams 10-12 
is anomalous. 

[0085] "Anomalous" in this specification means shapes except for round, for example, track (capsule), rugby ball, 
polygon such as triangle, rectangle, pentagon, and so on, diamond, almond, bombshell, half moon, heart, star, and so 
25 on. 

[0086] Because a tablet has anomalous shape, contained drugs (active agent) can be easily distinguished accord- 
ing to these shapes. As a result, such a tablet doesn't have a fear of medication error. 

[0087] The tablet in claim 1 4 is characterized in that the tablet as set forth in any one of clams 10-13 has a dividing 
line on the surface thereof. 

30 [0088] According to such a tablet, a tablet which is soluble at a desired place and is also dividable can be provided 
in the market. 

Brief Description of Drawings 
35 [0089] 

Fig. 1 schematically shows a sectional view of an enlarged substantial part of one embodiment of an external lubri- 
cant spraying type tabletting machine used in the tablet production method of the present invention. 
Fig.2 is a schematic section of the external lubricant spraying type tabletting machine shown in Fig.1 . 
40 Fig.3 schematically shows a substantial part of the external lubricant spraying type tabletting machine shown in 
Fig.1. Fig. 3(a) is a schematic section of the external lubricant spraying type tabletting machine according to the 
present invention. Fig.3(b) is a schematic section around the pulsating vibration air generation means. 
Fig. 4 explains a concrete example of pulsating vibration air, Fig. 4(a) and Fig.4(b) show negative pulsating vibration 
air respectively. 

45 Fig.5 schematically shows other embodiment of the external lubricant spraying type tabletting machine used for the 
tablet production method of the present invention. Fig.5(a) is a schematic section of an enlarged substantial part of 
the external lubricant spraying type tabletting machine of the present invention and Fig.5(b) is a schematic sec- 
tional view around pulsating vibration air generation means. 

Fig.6 explains a concrete example of pulsating vibration air. Fig.6(a) and Fig.6(b) show positive vibration air respec- 
so tively. 

Fig. 7 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tablet 
is shown at left and its schematic side view is shown at right. 

Fig. 8 schematically explains many kinds of tablets produced In experiments. A schematic plane view of each tablet 
Is shown at left and its schematic side view Is shown at right. 
55 Fig.9 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tablet 
is shown at left and its schematic side view is shown at right. 

Fig.10 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tab- 
let is shown at left and its schematic side view is shown at right. 
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Fig.1 1 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tab- 
let is shown at left and its schematic side view is shown at right. 

Fig. 12 schematically shows a sectional view of means (metering feeder) for quantitatively supplying molding lubri- 
cant contained in a hopper into a conduit. 
5 Fig. 13 is a plane view schematically showing one embodiment of an elastic membrane used for the means (meter- 

ing feeder) in Fig. 12. 

Fig. 14 schematically shows operations of the means (metering feeder) shown in Fig.12. 

Flg.15 is a plane view schematically showing another embodiment of an elastic membrane used for the means 
(metering feeder) in Fig.12. 

w Fig. 16 is a sectional view schematically showing another embodiment of pulsating vibration air generation means. 
Fig. 17 schematically shows procedures of the prior tablet production method disclosed in JP-B-41-1 1273. 
Fig. 18 schematically shows procedure of the prior tablet production method disclosed in JP-A-56-1409B. 

Disclosure of the Invention 

15 

[0090] The tablet production method according to the present invention will be detailed hereinafter referring to the 
attached drawings. 

[0091] Here the present invention will be explained when a rotary type tabletting machine is used. 

[0092] Fig.1 shows schematic construction by enlarging one part around a rotary table of a rotary type tabletting 

20 machine used for executing the present Invention. 

[0093] Fig.2 is a schematic section when one part of Fig.1 around the rotary table is enlarged. 
[0094] As shown in Rg.1 and Fig.2, the rotary type tabletting machine A is comprised of a rotatably provided rotary 
table 2 having plural dies 1 , • * • in circumferential direction, plural upper punches 3, • • • and plural lower punches 
4, • • • provided so as to correspond to each dies 1, • * • .A spraying chamber a is provided at P1 which is before a 

25 point P2 where molding material is charged In the die 1. A pulsating vibration air generation means 7 is connected to 
the spraying chamber 8 and a spray nozzle 9 for spraying lubricant L is provided in the spraying chamber 8. In this 
embodiment, an air source 10 such as a cylinder charging compressed air is connected to the spray nozzle 9 and lubri- 
cant L is designed to be sprayed from the spray nozzle 9 by the air generated from the source 1 0. 
[0095] Next, tablet production procedure using this machine A will be explained. 

30 [0096] The rotary table 2 is rotated at a fixed speed, pulsating vibration air is generated in the spraying chamber 8 
by driving the pulsating vibration air generation means 7 when the die 1 comes to the point PI where the spraying 
chamber B is provided according to rotation of the rotary table 2, lubricant L is simultaneously sprayed from the spray 
nozzle 9, and lubricant L is applied on an inner wall 1s of the die 1, a lower surface 3s of the upper punch 3, and an 
upper surface 4s of the lower punch 4. 

35 [0097] Then, molding material m is charged in the die 1 which comes to the point P2 for charging molding material 
m in the die 1 accompanied with rotation of the rotary table 2 and extra molding material m is removed. Thereafter, 
when the die 1 charged with molding material m comes to a point P3 for compressing molding material m, molding 
material m in the die 1 is compressed to produce a tablet by means of the upper punch 3 of which lower surface 3s is 
applied with lubricant L and the lower punch 4 of which upper surface 4s is applied with lubricant L Further, when the 

40 die 1 comes to a point P4, a tablet T is discharged from the die 1 so that the tablet T is produced. 

[0098] Fig.3 (a) shows schematic construction around the spraying chamber 8 and Fig.3(b) illustrates construction 
by an example of pulsating vibration air generation means 7. 

[0099] In this example, the pulsating vibration air generation means 7 is connected to the spraying chamber 8 via 
a conduit 13. 

45 [0100] In Fig. 3(b) the numeral 71 shows a blower, 72 shows a cylindrical tube, 73 shows a valve element provided 
rotatably around a rotary axis 74 so as to divide inside of the tube 72 into two parts. The conduit 13 and a conduit 14 
coupled to the blower 71 are connected at a given place of the side of the tube 72. The valve element 73 Is designed to 
be rotated at a desired rotational velocity by means of a valve rotation control means (not shown). 
[0101] When the blower 71 is rotated at a given rotation number and the valve element 73 is also rotated at a given 

so rotation number, the spraying chamber B and the blower 71 are connected as the valve element 73 is positioned at a 
place shown by a solid line in the figure. When the valve element 73 is positioned at a place shown by a dotted line, the 
spraying chamber 8 and the blower 71 are blocked off by the valve element 73. Accordingly, pulsating vibration air with 
its peak at atmospheric pressure and its valley at negative pressure shown in Fig. 4(a) or pulsating vibration air with its 
peak and valley at negative pressure shown in Fig.4(b) can be produced in the spraying chamber 8. 

55 [0102] Here "negative pressure" means that the pressure in the spraying chamber 8 is lower than outside pressure 
(atmospheric pressure). 

[0103] According to this tablet production method, because lubricant L isn't included in the molding material m, pro- 
duced tablet can obtain practical hardness even if tabletting pressure is less than or equal to 1 ton/cm 2 . Therefore, this 
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method is suitable for producing a tablet including compound which is denaturalized or inactivated when tabletted at 
high pressure and a tablet including solid dispersion powdered or granulated. 

[0104] When lubricant L is sprayed from the spray nozzle 9 while generating pulsating vibration air shown in 
Fig.4(a) or Fig.4(b), sprayed lubricant L is diffused by the pulsating vibration air and attaches on the inner wall is of the 
5 die 1 , the lower surface 3s of the upper punch 3 and the upper surface 4s of the lower punch 4 both of which are pro- 
vided so as to correspond to the die 1 housed in the spraying chamber 8. 

[0105] According to this tablet production method, as lubricant L can be uniformly applied on the inner wall Is of the 
die 1 , the lower surface 3s of the upper punch 3, and the upper surface 4s of the lower punch 4 r molding material m can 
be prevented from adhering on the die 1 , the upper punch 3, and the lower punch 4 of the tabletting machine A even if 

w the amount of lubricant L sprayed in the spraying chamber B is only a little. 

[0106] Utilizing this, if the spray amount of lubricant L to be sprayed in the spraying chamber 8 is controlled to be 
greater than or equal to 0.0001 weight % and less than or equal to 0.2 weight % per the weight of tablet, a part of lubri- 
cant L attached on the inner wall is of the die 1 , the lower surface 3s of the upper punch 3, and the upper surface 4s of 
the lower punch 4 is slightly attached only on the surface of the produced tablet T so that the tablet T without including 

75 lubricant L therein can be produced. 

[0107] As the result, the used amount of lubricant L for the tablet T is remarkably small comparing with the tablet 
produced by the prior production method. Therefore, a problem, which has been found in the prior tablet, wherein dis- 
integration time of tablet delays because of water repellency of lubricant L is never happened. 
[0108] Accordingly, if the tablet T produced according to the above-mentioned method is used as an uncoated tab- 

20 let, it becomes a rapidly soluble tablet and is suitable as a tablet which is required to be rapidly disintegrated at an 
objected part like an intraoral ly rapidly disintegrate tablet 

[0109] If a film coat which can be melted at an objective part is executed on the surface of the tablet, the tablet is 
rapidly dissolved at an objective part when the film coat is melted. Consequently, a tablet which can be dissolved at an 
objective part can be produced. 

25 [0110] In this embodiment, the system shown in Fig. 3(b) is used as a pulsating vibration air generation means 7, 
however, it is only an example and any kinds of system can be used as the pulsating vibration air generation means 7. 
For example, the blower 71 may be connected to the end of the conduit 13, a solenoid valve may be provided in the 
middle of the conduit 1 3 for opening and closing the conduit 1 3, the blower 71 may be rotated at a given rotation number 
so as to suck air in the spraying chamber 8, and the conduit 13 may be opened or closed at a prescribed period by the 

30 solenoid valve. Otherwise the blower 71 may be connected to the end of the conduit 1 3, the blower 71 may be rotated 
fast or slowly at a given period, and air in the spraying chamber 8 may be sucked strongly and weakly. 
[0111] Also in the above-mentioned embodiment, the pulsating vibration air shown in Fig.4(a) or Fig.4(b) is gener- 
ated. The system shown in Fig.5 may be constructed and the pulsating vibration air shown in Fig.6(a) or Fig.6(b) may 
be generated in the spraying chamber 8. Namely, in the embodiment shown in Fig.5, a pulsating vibration air generation 

35 means 7A is connected to the end of the conduit 13, a hopper 15 storing lubricant L is connected in midstream of the 
conduit 1 3, and a compressed air generation means 1 6 such as a cylinder charging compressed air is connected to the 
hopper 15 as shown in Fig. 5(a). The numeral 17 in Fig. 5(a) shows a blower provided if required. When the blower 17 
is driven, air in the spraying chamber 8 is sucked and pulsating vibration air supplied in the spraying chamber 8 and 
lubricant L are induced to be discharged from the spraying chamber 8. 

40 [0112] As shown in Fig.5(b), the pulsating vibration air generation means 7A is provided with the blower 71, the 
cylindrical tube 72 connected to the conduit 13 between the blower 71 and the hopper 15, and the valve element 73 
which is rotatable around the rotary axis 74 in the tube 72 and is designed to divide the inside of the tube 72 into two 
parts. The conduit 13 and the conduit 14 coupled to the blower 71 are connected to the side of the tube 72. The valve 
element 73 is constructed so as to be rotated at a desired rotational velocity by means of a valve rotation control means 

45 (not shown). 

[0113] When the blower 71 is rotated at a given rotation number to send air to the spraying chamber 8 and the valve 
element 73 is also rotated at a given rotational velocity, the spraying chamber 8 and the blower 71 are connected when 
the valve element 73 is located at the place shown as a slid line in the figure. When the valve element 73 is located at 
a dotted line, the spraying chamber 8 and the blower 71 are blocked off by the valve element 73. Accordingly pulsating 

50 vibration air with its peak at positive pressure and Its valley at atmospheric pressure as shown in Fig. 6(a) is generated 
in the spraying chamber 8. Otherwise, pulsating vibration air with its peak and valley at positive pressure as shown in 
Fig.6(b) may be generated in the spraying chamber 8. While keeping this condition, the compressed air generation 
means 1 6 may be driven to feed lubricant L contained in the hopper 15 to the conduit 1 3 and a fixed amount of lubricant 
L may be supplied in the spraying chamber 8 together with the current of pulsating vibration air. 

55 [0114] Here positive pressure means that the pressure in the spraying chamber 8 is higher than the pressure out- 
side of the spraying chamber 8 (atmospheric pressure). 

[0115] Otherwise, the blower 71 may be provided at the end of the conduit 13, the solenoid valve for opening and 
closing the conduit 1 3 may be also provided in the midstream of the conduit 1 3, the blower 71 may be rotated at a given 
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rotation number to feed air in the spraying chamber 8, the conduit 13 may be opened and closed periodically, then pul- 
sating vibration air may be generated in the spraying chamber B and the conduit 13. While keeping such a condition, 
the compression air generation means 1 6 may be driven to feed lubricant L contained In the hopper 15 to the conduit 
1 3 and a fixed amount of lubricant L Is supplied In the spraying chamber 8 together with the current of pulsating vibration 

5 air. On the other hand, the blower 71 may be connected at the end of the conduit 1 3, the blower 71 may be rotated fast 
or slowly at a given period so as to feed air strongly or weekly in the spraying chamber 8, and pulsating vibration air may 
be generated in the spraying chamber 8 and the conduit 13. While keeping this condition, the compression air genera- 
tion means 16 may be driven so as to feed lubricant L contained in the hopper 15 to the conduit 13 and a fixed amount 
of lubricant L may be supplied in the spraying chamber 8 together with the current of pulsating vibration air. 

w [0116] The present invention will be further explained based on concrete experimental data. 

(Experiment 1) 

[0117] Here an example of producing tablet including powdered or granular compound which Is denaturalized or 

is inactivated when tab letted at high pressure is shown. 

[0118] Water solution of 15w/v% lactose was mixed with water solution of 1 0w/v% serrapeptase in a ratio of 100g 
serrapeptase to 50g lactose. The mixture was frozen and dried under the condition wherein initial temperature at -55°C 
and pressure at 10" 3 mmHg; final temperature after 27 hours at +60°C and pressure at 10' 1 mmHg and then mixed, 
kneaded, dried, and sized. The powdered or granular material (average particle size : 60u.m) of which prescription is 

20 shown In table 1 is prepared. 



Table 1 



combined ingredient 


Prescription (mg) 


serrapeptase 
lactose 
cornstarch 
Isopropanol 


5mg 
87 mg 
37.5 mg 

0.015 ml 



[0119] Then using the rotary tabletting machine A provided with the pulsating vibration air generation means 7 
shown in Fig. 1 , material was continuously tabietted by means of 7mm diameter die and punch set at a rotational velocity 
35 which rotates the rotary table 2 at 30 times per minute so as to produce the sized granulated material of 130mg/tablet. 
[0120] Magnesium stearate was used as lubricant and the used amount of magnesium stearate sprayed in the 
spraying chamber 8 was controlled such that weight % of the lubricant included per a produced tablet becomes 0.03 
weight %. 

[0121] HATA HT-X20 by Hata Seisakusho Co., Ltd. was used as a main body of the tabletting machine A. 
40 [0122] When the rotary type tabletting machine A provided with the pulsating vibration air generation means 7 
shown in Fig.1 was used, it was found that the produced tablet has practical hardness at a tabletting pressure of 0.7 
ton/cm 2 . 

[0123] The condition of pulsating vibration air isnl specifically limited. However, In this experiment, the period of pul- 
sating vibration air was greater than or equal to 1 Hz and less than or equal to 10Hz, its valley became 15% - 5% lower 
45 than atmospheric pressure and also its peak became almost the same as or a little lower than atmospheric pressure. 

(comparison 1) 

[0124] Magnesium stearate was added as lubricant for the powdered or granular material used in the experiment 1 
so as shown in table 1 in a ration of 0.8 weight % for the entire amount of a tablet. After they were well mixed by a V type 
mixer, they were continuously tabietted by an internal lubricant method at a speed of rotating the rotary table at 30 times 
per minute by means of a set of 7mm punch and die so as to produce the material into a 130mg tablet 
[0125] HATA HT-X20 by Hata Seisakusho Co., Ltd. was used as the tabletting machine A. 
[0126] In this case it was found that the produced tablet didnt have practical hardness at a tabletting pressure of 
55 0.7 ton/cm 2 . 
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(comparison 2) 

[0127] The powdered or granular material used in the experiment 1 as shown in table 1 was tabletted by means ol 
a set of 7mm punch and die so as to produce a 130mg tablet. Stearate magnesium was applied on the surfaces of the 
punch and die according to the method described in JP-B-41-1 1273 so that the weight % of lubricant became 0.03 
weight % per a produced tablet. Then the material was continuously tabletted at a speed of rotating the rotary table 30 
times per minute. 

[0128] HATA HT-X20 by Hata Selsakusho Co., Ltd. was used as the tabletting machine A. 
[0129] Next, disintegration test according to Japanese Pharmacopoeia was executed for three kinds of tablets pro- 
duced according to the experiment 1, the comparison 1 t and the comparison 2 at a given test number (N=5). 
[0130] The result is shown in Table 2. 



Table 2 





Tabletting Pressure 
(ton/Cm 2 ) 


hardness (kg) 


disintegration, time 








averaae measurement 
(standard variation) 


actual measurement 


experiment 1 


07 


7 


3.0 (±0.2) 


3.0 










2.7 










2.9 










3.2 










3.1 


comparison 1 


0.7 


4 


7.2 (±0.9) 


7.2 










7.8 










8.3 










6.4 










6.2 


comparison 2 


0.7 


7 


4.0 (±0.6) 


4.1 










3.5 










3.3 










4.8 










4.5 



[0131] According to the table 2, it was found that the experiment 1 had high hardness comparing with the compar- 
ison 1 and had short disintegration time comparing with the comparison 1 and 2. And also its disintegration time doesn't 
widely vary. 

(comparison 3) 

[0132] Magnesium stearate was added as lubricant for the powdered or granular material used in the experiment 1 
as shown in the table 1 in a ratio of 0.8 weight % for the entire amount of a tablet. After they were well mixed by a V type 
mixer, they were continuously tabletted by an internal lubricant method at a speed of rotating the rotary table 30 times 
per minute by means of a set of 7mm punch and die so as to produce a 130mg tablet. 
[0133] In this case a tabletting pressure was 1 .3 ton/cm 2 so that produced tablet has practical hardness. 
[0134] Next, residual ratio of serrapeptase was measured for the experiment 1 , the comparison 1 , and the compar- 
ison 2. The result was the experiment 1 > the comparison 1 > and the comparison 2. 

[0135] Concretely explained, after the tablet including serrapeptase obtained in the experiment 1 , the comparison 
1, and the comparison 2 were preserved at 40°C for three months, residual ratio of serrapeptase was measured. The 
residual ratio of the experiment 1 was 98.8%, that of the comparison 1 was 90.7%, and that of the comparison 2 was 
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87.9%. Accordingly, the tablet including serrapeptase produced according to the present invention had higher stability 
comparing with the tablet including serrapeptase produced according to the prior invention. 

[01 36] For each experiment 1 , comparisons 1 - 3, material was continuously tabletted for 5 hours and produced tab- 
let was sampled with time. Time which didn't cause sticking was measured by smoothness of produced tablet surface, 
s In the experiment 1 , sticking wasn't happened after 5 hours. However, in the comparison 1 and 3 sticking was happened 
after 1 hour and in the experiment 2 sticking was happened after 2 hours. 

[0137] Based on the above-mentioned results, a tablet produced according to the present invention can achieve 
practical hardness even if tablet is produced at a tabletting pressure less than or equal to 1 ton/cm 2 . Therefore, when 
the present tablet production method is applied for producing tablet including drugs having inferior stability (for example 
w activity is deteriorated), the present invention can heighten stability of drugs included in tablet comparing with the tablet 
produced according to the prior art (for example there is no problem such as deteriorating activity of drugs included in 
tablet), 

[0138] Therefore, for example, when the tablet Including many drugs as shown in tables 3 - 5 is produced, the tablet 
production method according to the present invention is effective. 

15 



Table 3 



20 


1. Antipyretics, 
Analgesics, 
Antiinflammatory 
agents 


lndometacin,Dicrofenac sodium, Ibuprofen.Asprin, Dexamethasone,Pred- 
nisolone,Loxoprofen sodium, Ketoprofen,Serrapeptase,Lysozyme Chloride, Streptoki- 

Ma£o, Oal lUy Idl MIU0 


25 


2.Antacid, 

A nth ilforc 


Famotidine, Sucralfate, Clmetldlne.Aceglutarnlde aluminium, Dried aluminium hydroxide 
gal, Sodium bicarbonate.Diastase, Sodium copper chlorophyllin, L-glutamine,Sodium 
alginate 




3.Antihypertensives, 


Benidlpine hydrochloride, nifedipine, nicardipine hydrochloride, amlodipine besylate 




Cardiovascular 




30 


agents 






4.Antibiotics 


Amoxi ci Hi n, Am picillin, Minocycline hydrochloride, 


35 


5. Antitussives, 
Antiasthma agents, 
Bronchodialators 


Theophylline.Methtyephedrine hydrochloride, Sodium cromoglicate.Salbutamol sulfate, 
Codeine phosphate 




6. Diuretics 


Furosemide,Chlorothiazide,Spironolactone 




/.Tranquilizers 


Diazepam,Chlorproma2ine,Haloperidol,Bromperidol, Risperidone 


40 


8.Antlpodagrics 


Allopurinol, Probenecid 




9. Anticoagulants 


Warfarin, Heparin sodi urn ,Alteplase, Urokinase tiso kinase 




10. Blood coagulants 


Blood coagulant factor VIII, Active prothombine complex 


45 


1 1. Erythropoietins 


Epoetin p .Epoetin a 




1 2.Hypoliptdemlcs 


Pravastatin sodium, Simvastatin, Bezafibrate, Tocopherol nicotinate.Dextran sulfate 
sodium 




13.Cerebral vasodilators, 


Nicergol,lbudilast,C'rticoline,Flunarizine hydrochloride 


50 


Peripheral vasodilators 






14. Calcitonins 


Elcatonin, Salmon calcitonin(synthetic) 




15. Anticonvulsants 


Phenytoin, Sodium propyl valerate, Carbamazepine, Zonisamide 



55 
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Table 4 



1 6.Antiemetics 


Metoclopramide.Donpridone, Cisapride 


17.Expectorants 


Bromhexine hydrochiorlde.Carbocisteine, Cysteine ethylester hydrochloride, 
Ambroxol hydrochloride 


1 8.Antidiabetes 


Glibenclamide.Tolbutamide, Insulin, Glucagon-like insulintropic peptide 


1 9.Cardio vascular agents 


Ubidecarenon.ATP-2 sodium t Nitroglycerin, Isosorbide didinirate 


20.Vitamins 


Vitamin A.Vitamin B, Vitamin C, Vitamin D, Folic acid 


21.Antipollakisurias 
Antiduretic hormones 


Flavoxate hydrochloride,Oxybutynin hydrochloride, Desmopressin acetate, Vaso- 
pressin 


22. Ace inhibitors 


Enalapril maleate.Alacepril 


23.Antiparkinsonism 


Droxidopa, Pergolide mesilatejevodopa.carbidopa 


24.Digestives 


Pancreatic digestive enzyme.Sanactase combined drug,Gastric mucosa extraction 
drug,Tllactase 


25.Anticancer agents 


Tegaful.Fluorouracll.Doxifluridine, Methotrexate.Etoposide.Vindesine sulfate, Epiru- 

hlr»ln hv/Hrrt^KlrtrlHo 1 .acnaranlnaco 1 01 inrArolin q potato f^noowlin a potato flhln- 
UIL>li) liyUfUUfllUi !Uc,L aoJJaiayillaoc, LeUfJiUIClnl aUCLalG,UUoeicMII auclalc, wulU 

rmadinone acetate,Tamoxifen citrate, Filgrastim t Lenograstim,nartograstim,Lentinan, 
Interferon 


26,lmmunosuppressor 


Cyclosporin, Mizoribine,lmmunoglobulin 


27.Anesthesias 


Lidocaine hydrochloride, Procaine hydrochloride, morphine sulfate,Buprenorphine 
hydrochloride, Pentazocine t Fentanyl 


28.Sedatives 


Brotizolam,Triazolam,Flunitrazepam, Flurazepam hydrochloride 


29.Nootropics 


ldebenone,Propentofylline, Indeloxazine hydrochloride, Bifemelane hydrochloride, 



Table 5 



30.Antiallergies 


Beclometasondipropionat,Ketotifen fumarate, Amlexanox,Terfenadine,Azelastin hydro- 
chloride, Tranist,Olopatadlne,Oxatomide,Epinastine hydrochloride,Astemizole 


31. Diagnostics, Other 
therepeutic agents 


[ 13 C]Urea,Glucagon, Partially hydolyzed starch, Prostaglandin,Leukotriene,Throrn- 
boxan A2, Platelet activating factors.insulinnoid growth factors, Neurone growth fac- 
tors, Epidermal growth factors, Vascular endothelial growth factors, Ribonucleic 
acid, Deoxyribonucleic acid, Oligonucleoside.Ttrehalose.Dextran, Chitin, Aca- 
cia, Agar,Ch on droitin sulfuric acid, Hyaluronic acid,Cyclodextrin,p glucan .Trypsin, Chy- 
motrypsin, Pepsin, Aprotinin.Bestatln, Mumpsvaccine,Poliovaccine 



[0139] Further, it was found that sticking and so on were hardly caused when tabletting. 
(Experiment 2) 

[0140] Here an example of producing a tablet including solid dispersion powdered or granulated. 
[0141] 2500g of hydroxypropylmethylcellulose acetate succinate (brand name : A coat, AS-MP, Shi nets u Kagaku 
Kogyo Co., Ltd.) was mixed with 500g of original powder (average particle size : 60jim) made by grinding donperidone. 
Thereafter, processing treatment was executed by means of a dual axis extruder equipped with dies of 4mm$x2 caliber 
(KEX-25:Kurimoto Tekkosho Co., Ltd.) at 100°C barrel temperature at extruding speed of 200rpm while adding a little 
water, thereby solid dispersion was obtained. 

[0142] Thus obtained solid dispersion was minutely ground by a sample mill (type : AP-S, Hosokawa Tekkosho Co., 
Ltd.). 
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[0143] Next, such solid dispersion was tabletted by a tabletting machine with an external lubricant spraying means 
A as follows. The punches 3, 4 and the die 1 were housed in the spraying chamber 8, magnesium stearate was applied 
as lubricant L on the surfaces of 3s, 4s of the punches 3, 4 and the surface 1 s of the die 1 by generating pulsating vibra- 
tion air as shown in Fig.4(a) in the spraying chamber 8. The substance was continuously tabletted by means of the 
5 punches 3, 4 and the die 1 on which surfaces 3s, 4s, 1s were applied with magnesium stearate at a speed of rotating 
the rotary table at 30 times per minute. 

[0144] The conditions of pulsating vibration air isn't limited. However In this example, period of pulsating vibration 
air was more than or equal to 1Hz and less than or equal to 10Hz, the valley thereof was set at about 10% lower than 
atmospheric pressure, and the peak thereof was equal to or a little less than atmospheric pressure. 
w [0145] Next, solubility test of thus obtained tablet of solid dispersion and powder X-ray diffraction test (250 mesh 
passing) were executed. 

(comparison 4) 

15 [0146] 2500g of hydroxypropylmethylcellulose acetate succinate (brand name : A coat, AS-MP, Shinetsu Kagaku 
Kogyo Co., Ltd.) was mixed with 500g of original powder (average particle size : 60ujti) made by grinding donperidone. 
Thereafter, processing treatment was executed by means of a dual axis extruder equipped with dies of 4mm<t»x2caliber 
(KEX-25:Kurimot Tekkosho Co.,Ltd.) at 100°C barrel temperature at extruding speed of 200rpm while adding a little 
water, thereby solid dispersion was obtained. 

20 [0147] Thus obtained solid dispersion was minutely ground by a sample mill (type : AP-S, Hosokawa Tekkosho Co., 
Ltd.) and solubility test of thus obtained minute particle and powder X-ray diffraction test (250 mesh passing) were exe- 
cuted. 

[0148] As a result, the experiment 2 and the comparison 4 showed almost the same solubility and it was found that 
crystal peak of donperidone of both cases were disappeared. 

25 [0149] For the experiment 2 and the comparison 4, material was continuously tabletted for 5 hours and tablets were 
sampled with time, then time without happening sticking was measured by smoothness of the produced tablets. Sticking 
wasnt seen after 5 hours in the experiment 2, however in the comparison 4, sticking was already seen after 1 hours. 
[0150] Several kinds of solid dispersion was produced for the several drugs shown in the tables 3 - 5 by means of 
a dual axis type extruder and similar tests as the experiment 2 and the comparison 4 were executed. 

30 [0151] The punches 3, 4 and the die 1 were housed in the spraying chamber 8, magnesium stearate was applied 
as lubricant L on the surfaces of 3s, 4s of the punches 3, 4 and the surface 1 s of the die 1 by generating pulsating vibra- 
tion air as shown in Fig.4(a) in the spraying chamber 8. The substance was continuously tabletted by means of the 
punches 3, 4 and the die 1 on which surfaces 3s, 4s, 1s were applied with magnesium stearate at a speed of rotating 
the rotary table at 30 times per minute. It was found that thus obtained tablet and minute particles obtained by grinding 

35 the solid dispersion by a sample mill had almost the same solubility and crystal peak of both of them were disappeared. 
[0152] According to the above-mentioned results, it was found that the tablet production method according to the 
present invention could be preferably used for producing a tablet of solid dispersion. 

[0153] Next, several anomalous tablets shown in Fig.7 - 1 1 were produced simitar to the experiment 1 , 2, however 
a punch and a die comprising a female mold of tablet. 

40 [0154] The tablet in Fig.7(a) shows a circular tablet generally called flat plain, the tablet in Fig.7(b) shows a circular 
tablet generally called shallow concave plain, the tablet in Fig. 7(c) shows a circular tablet generally called normal con- 
cave plain, the tablet in Fig. 7(d) shows a circular tablet generally called deep concave plain, tablet In Fig.7(e) Shows a 
circular tablet generally called ball or pill, tablet in Fig.7(f) shows a circular tablet generally called flat beveled edge. 
[0155] The tablet in Fig.8(a) shows a circular tablet generally called double radius, the tablet in Fig.8(b) shows a 

45 circular tablet generally called bevel and concave, the tablet in Fig. (8c) shows a circular tablet generally called ring, the 
tablet in Fig. 8(e) shows a a circular tablet generally called rim, and the tablet in Fig. 8(f) shows a capsule type tablet gen- 
erally called capsule. 

[0156] The tablet in F1g.9(a) shows a circular tablet generally called oval, the tablet In F1g.9(b) shows an elliptical 
tablet generally called ellipse, the tablet in Fig. 9(c) shows a rectangular tablet generally called square, the tablet in 

so Fig. 9(d) shows a triangular tablet generally called triangle, the tablet in Fig. 9(e) shows a pentangular tablet generally 
called pentagon, and the tablet in Fig. 9(f) shows a hexagonal tablet generally called hexagon. 
[0157] The tablet in Fig.10(a) shows a heptagonal tablet generally called heptagon, the tablet in Fig. 1 0(b) shows a 
octagonal tablet generally called octagon, the tablet In Fig. 10(c) shows a dlamond-shapedtablet generally called dia- 
mond, the tablet In Fig.1 0(d) shows a pillow-shaped tablet generally called pillow or barrel, the tablet In Fig. 10(e) shows 

55 a rectangular tablet generally called rectangle, and the tablet in Fig. 1 0f) shows an almond-shaped tablet generally 
called almond. 

[0158] The tablet in Fig.1 1 (a) shows a sagittal tablet generally called arrow head, the tablet in Fig.1 1 (b) shows a 
bullet-shaped tablet generally called bullet, the tablet in Rg.1 1 (c) shows a semilunar tablet generally called half moon, 
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the tablet shown in Fig. 1 1 (d) shows a shell-shaped tablet generally called shelled, the tablet in Rg. 1 1 (e) shows a heart- 
shaped tablet generally called heart, and the tablet in Fig. 1 1 (f) shows a star-shaped tablet generally called star. 
[0159] Material was continuously tabletted for 5 hours by means of punches and dies comprising a female mold for 
the tablets shown in Fig. 7- Fig.1 1 , obtained tablets were sampled with time, and time for causing sticking was measured 

5 by smoothness of the produced tablet's surface. The result was that sticking wasnt happened even after 5 hours. 
[0160] From the above-mentioned results, it was found that the tablet production method according to the present 
invention can be preferably used for producing anomalous tablets Other than circular tablets. 
[0161] For tablets using an engraved mark or a dividing line, several dividable tablets were produced like the exper- 
iments 1 and 2 except that punches with a projected line for forming a dividing line were used. 

w [0162] Material was continuously tabletted for 5 hours, the produced tablets were sampled with time, and time for 
happening sticking was measured by smoothness of tablets' surfaces. Sticking wasn't seen even after 5 hours. 
[0163] Negative pulsating vibration air was used in the above-mentioned experiments. However, pulsating vibration 
air isnt limited to negative one. When positive pulsating vibration air Is used, similar result can be obtained. 
[0164] In this case, conditions of positive pulsating vibration air arent specifically limited. The period may be more 

75 than or equal to 1 Hz and less than or equal to 1 0Hz, its peak may be 1 0% - 1 5% higher than atmospheric pressure, and 
its valley may be almost equal to or a litter higher than atmospheric pressure. 

[0165] In the disclosure of the invention, a system wherein the hopper 15 is connected in midway of the conduit 13 
and the compressed air generation means 16 such as a cylinder fully charged with compressed air is connected to the 
hopper 15 as shown in Fig.5 is explained. However, the system for discharging lubricant L stored in the hopper 15 to 
20 the conduit 13 isn't limited to such a system. 

[0166] Fig. 12 explains such a system schematically. 

[0167] According to the system, a pulsating vibration air generation means 7 A is connected to one end 1 3a of the 
conduit, a discharge port 15a of the hopper 15 is connected in midway of the conduit 13, and an elastic membrane 18 
with an aperture (slit in this example) 18a is provided at the discharge port 15a so as to be a bottom of the hopper 15 
25 (seeFig.13). 

[0168] The elastic membrane 18 is made of rubber such as silicon rubber. 

[0169] The member shown as 15b in the Fig. 12 is a lid and is provided for the hopper 15 removably and airtightly. 
[0170] Next, operations of the system will be explained. 

[0171] F'tg.1 4 is an explanatory figure schematically showing operation of the system. 
30 [0172] For using the system, the lid 15b is airtightly attached on the hopper 1 5 after lubricant L is contained in the 
hopper 15. 

[0173] Then, when the pulsating vibration air generation means 7 A is driven to supply positive pulsating vibration 
air to the conduit 13, the air pressure in the conduit 13 becomes higher than that in the hopper 15 while positive pulsat- 
ing vibration air is at peak side. As shown in Fig.14(a), the elastic membrane 18 is deformed with its center curved 

35 upwardly in such a manner that the center becomes an antinode and the circumferential edge becomes a node. 

[0174] In this case, the section of the aperture (slit in this example) 18a becomes V-shaped with is upper end 
opened. A part of lubricant L stored in the hopper 15 drops in the V-shaped aperture (slit in this example) 18a. 
[0175] As positive pulsating vibration air changes from peak to valley, the air pressure in the conduit 13 is generally 
lowered so as to be the same as that in the hopper 1 5. The elastic membrane 1 8 is going to get back to its original 

40 shape because of its resilience as shown in Fig. 14(b). The lubricant L dropped in the V-shaped aperture (slit in this 
example) 1 8a is caught in the aperture 1 8a. 

[0176] When the positive pulsating vibration air supplied in the conduit 13 Is at Its valley, the air pressure in the con- 
duit 1 3 becomes lower than that In the hopper 15 and the elastic membrane 1 B Is deformed with its center curved down- 
wardly in such a manner that the center is antinode and the circumferential, edge is node. 
45 [0177] In this case, the section of the aperture (slit in this example) 1 8a becomes reverse V-shaped with its lower 
end opened. The lubricant L caught in the aperture 18a is discharged to the conduit 13. 

[0178] Then the lubricant L discharged in the conduit 13 is immediately mixed with positive pulsating vibration air 
supplied In the conduit 13 to be dispersed in the conduit 13 and is pneumatically transported to a spraying chamber 
(refer to the spraying chamber 8 in Fig.5). 

so [0179] The elastic membrane 18 repeats up and down vibration as shown in Fig. 14(a) -Fig.14(c) according to vibra- 
tion amplitude, wave length, wave shape, and vibration frequency of positive pulsating vibration air. 
[0180] Therefore, as long as vibration amplitude, wave length, wave shape, and vibration frequency of positive pul- 
sating vibration air supplied in the conduit 13 are fixed, the elastic membrane 1B vibrates up and down at a fixed vibra- 
tion amplitude and frequency. Accordingly the amount of lubricant L discharged in the conduit 13 via the aperture (slit 

55 in this sample) 1 8a is constant. 

[0181] Further according to this system, because positive pulsating vibration air is supplied in the conduit 1 3, there 
are no phenomenon such as adhesion of powdered material on the inner wall of the conduit 1 3 and blowing-out of pow- 
dered materia) in the conduit 13 which have been seen in the case that steady air pressure is used for pneumatically 
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transporting powdered material. 

[0182] Therefore, according to this system, lubricant L is discharged from the other end 1 3b of the conduit 1 3 at the 

same density as the lubricant L discharged in the conduit 13. 

[0183] In other words this system can be functioned as a metering feeder. 

5 [0184] Therefore, when the other end 1 3b of the conduit 1 3 is connected to the spraying chamber (refer to spraying 
chamber 8 in Fig.5), as long as the size of the aperture (slit in this example) 18a is fixed, and vibration amplitude, wave 
length, wave shape, and vibration frequency of positive pulsating vibration air supplied in the conduit 13 are fixed, lubri- 
cant L with constant density can be always supplied in the spraying chamber (refer to spraying chamber 8 in Fig.5). 
[0185] Further, a media for pneumatically transporting lubricant L is air even if it is a positive pulsating vibration air 

w so that the amount of lubricant L mixed with positive pulsating vibration air can be extremely minimized. 

[0186] Accordingly, because a minute amount of lubricant L can be always sprayed in stable condition in the spray- 
ing chamber (refer to spraying chamber 8 in Fig. 5), minute amount of lubricant L can be applied on the surfaces of the 
punches(the surface (lower surface) 3s of the upper punch and the surface (upper surface) 4s of the lower punch 4 as 
shown in F1g.2) and the surface (inner wall) is of the die 1. 

is [0187] In Fig. 12, the elastic membrane has a slit 18a, however, this is only a preferable example. The aperture pro- 
vided for the elastic membrane isn't limited to the slit 1 8a and the aperture may be small ones or the number isn't limited 
to one. 

[0188] When the size and the number of the aperture or conditions (vibration amplitude, wave length, wave shape, 
and vibration frequency) of positive pulsating vibration air supplied in the conduit 13 are varied, the density of lubricant 

20 L supplied in the spraying chamber (refer to the spraying chamber 8 in Fig.5) can be changed diversely. 

[0189] In this embodiment, a rotary type pulsating vibration air generation means 7A shown in Fig.3(b) and Fig.5(b) 
wherein a valve element 73 is provided rotatably around a rotary axis 74 so as to divide inside of the tube 72 into two 
parts is explained as a pulsating vibration air generation means. However, it isn't limited to such means 7A. 
[0190] Fig.1 6 shows a section of other embodiment of pulsating vibration air generation means. 

25 [0191] The high pressure pulsating vibration air generation means 7B is provided with a valve chamber 94 having 
a valve seat 94 between an input port 91 and an output port 92 and a valve plug 96 which opens and closes by a cam 
mechanism 95. 

[0192] The cam mechanism 95 is provided with a rotary cam 97 rotatable by a driving means such as a motor (not 
shown) and a roller 98 attached at the lower end of the valve plug 96. 
30 [0193] The valve seat 93 is formed with a hole narrowing into the output port 92 and the valve plug 96 Is formed like 
a reverse mortar so as to conform to the shape of the valve seat 93 and designed to airtightly close the valve seat 93. 
[0194] Further in this embodiment, an axis 96a of the valve plug 96 is provided in an axis hole 99h of a case 99 so 
as not to leak air and so as to be movabty up and down. 

[0195] The roller 98 is rotatably pinched by the rotary cam 97 and moves up and down according to a concavo-con- 
35 vex pattern on the rotary cam 97 while rotating. 

[0196] More detailed, the rotary cam 97 is provided with an inner rotary cam 97a and an outside rotary cam 97b. 
[0197] Concavo-convex pattern is provided for the inner rotary cam 97a and the outside rotary cam 97b respec- 
tively so as to keep distance of the roller 98 and to keep in line each other. 

[0198] The roller 98 is pinched between the inner rotary cam 97a and the outside rotary cam 97b and is moved up 
40 and down while rotating according to the concavo-convex pattern provided for the inner rotary cam 97a and the outside 
rotary cam 97b by rotating the rotary cam 97 without causing jumping of the valve plug 96. 

[0199] The convavo-convex pattern provided for the rotary cam 97 is selected according to physical property of 
lubricant L stored in the hopper 15. 

[0200] In this embodiment, a flow rate control means 102 is provided for the input port 91 and compressed air which 
45 is generated by an air source 71 and of which flow rate is adjusted properly by the flow rate control means 1 02 is sup- 
plied in the input port 91 . 

[0201] Further, one end of a conduit (the conduit 13 shown In Flg.3 or Flg.5) is connected to the output port 92. 
[0202] The numeral 1 00 in Flg.5 shows a flow rate control port provided if required. An output control valve 1 01 for 
adjusting pressure of pulsating vibration air generated from the output port 92 is provided so as to be adjustable at a 
50 desired condition from full communication to atmospheric air and shut down from atmospheric air. 

[0203] Next, operational procedure for generating positive pulsating vibration air having a desired period, vibration 
amplitude, and wave shape by means of the high pressure pulsating vibration air generation means 7B will be 
explained. 

[0204] The rotary cam 97 which Is easy to mix lubricant L with air according to physical property of lubricant L 
55 stored in the hopper 15 is attached to a rotary axis Ma of a driving means (not shown) of the high pressure pulsating 
vibration air generation means 7B. 

[0205] Then the air source 71 is driven and a fixed amount of compressed air is supplied to the input port 92 by 
adjusting the flow rate control means 102. 



16 



10/17/2003, EAST Version: 1.04.0000 



THIS PARE RUM* nuunn\ 



EP 1 070 496 A1 



[0206] Further, the rotary cam 97 is rotated at a fixed rotational velocity by actuating the driving means (not shown). 
[0207] The pressure of pulsating vibration air discharged from the output port 92 Is adjusted by adjusting the output 
control valve 101 , if required. 

[0208] When the rotary cam 97 is rotated at a fixed rotational velocity, the valve plug 96 moves up and down accord- 
ing to the concavo-convex pattern of the rotary cam 97. Therefore, when the valve seat 93 is controlled at full closed, 
half opened, or full opened according to the concavo-convex pattern of the rotary cam 97, pulsating vibration air with a 
desired wave shape can be outputted from the output port 92. 

[0209] According to the high pressure pulsating vibration air generation means 7B, rotational velocity of the rotary 
cam 97 may be changed by controlling the driving means (not shown) in order to obtain a desired period of pulsating 
vibration air discharged from the output port 92. Further, the air source 71 , the flow rate control means 1 02, and/or the 
output control valve 101 may be appropriately controlled in order to obtain a desired vibration amplitude of pulsating 
vibration air discharged from the output port 92. 

Industrial Applicability 

[0210] As mentioned above, according to the tablet production method as set forth in claim 1, as lubricant is 
sprayed in a spraying chamber generating pulsating vibration air and lubricant mixed with pulsating vibration air is 
applied on the surfaces of punches and dies, lubricant can be uniformly applied on the surfaces of punches and dies 
comparing with the prior external lubricant spraying method. 

[0211] As a result, in a process of tabletting compound powdered or granulated which is denaturalized or inacti- 
vated when tabletted at high pressure, compound powdered or granulated which is denaturalized or inactivated when 
tabletted at high pressure is hard to be attached on the surfaces of punches and dies and also sticking, capping, lami- 
nating, and so on are hardly happened for the produced tablets of biological pharmaceuticals. 

[021 2] Further, lubricant is only attached on the surfaces of tablets and isn't included inside therein. So, comparing 
with the tablet including lubricant therein, when compound powdered or granulated which is denaturalized or inactivated 
when tabletted at high pressure is tabletted at a low tabletting pressure (concretely at tabletting pressure less than 1 
ton/c m 2 ), the produced tablet has practical hardness. 

[0213] According to the tablet production method as set forth in claim 2 t as lubricant is sprayed in a spraying cham- 
ber generating pulsating vibration air and lubricant mixed with pulsating vibration air is applied on the surfaces of 
punches and dies, lubricant can be uniformly applied on the surfaces of punches and dies comparing with the prior 
external lubricant spraying method. 

[0214] As a result, in a process of tabletting solid dispersion powdered or granulated, molding material is hard to be 
adhered on the surfaces of punches and dies and also sticking, capping, laminating, and so on are hardly happened for 
the produced tablets of solid dispersion. 

[0215] Further, lubricant is only attached on the surfaces of produced tablets of solid dispersion and isnt included 
inside therein. So, comparing with the tablet of solid dispersion Including lubricant therein, when solid dispersion pow- 
dered or granulated is tabletted at a low tabletting pressure, the produced tablet of solid dispersion has practical hard- 
ness. 

[0216] Therefore, according to this tablet production method, a tablet of solid dispersion can be produced at low 
tabletting pressure so that physical property of solid dispersion doesn't change. 

[0217] According to the tablet production method as set forth in claim 3, as lubricant mixed with positive pulsating 
vibration air Is sprayed In a spraying chamber to be applied on the surfaces of the punches and dies, lubricant can be 
uniformly applied thereon comparing with the prior external lubricant spraying method. 

[0218] As a result, in a process of tabletting compound powdered or granulated which is denaturalized or inacti- 
vated when tabletted at high pressure, compound powdered or granulated which is denaturalized or inactivated when 
tabletted at high pressure is hard to be attached on the surfaces of punches and dies and also sticking, capping, lami- 
nating, and so on are hardly caused for the produced tablets of biological pharmaceuticals. 

[021 9] Further, lubricant is only attached on the surfaces of tablets and isn't included inside therein. So, comparing 
with the tablet including lubricant therein, when compound powdered or granulated which is denaturalized or inactivated 
when tabletted at high pressure is tabletted at a low tabletting pressure (concretely at tabletting pressure less than 1 
ton/cm 2 ), the produced tablet has practical hardness. 

[0220] According to the tablet production method as set forth in claim 4, as lubricant mixed with positive pulsating 
vibration air is sprayed In a spraying chamber to be applied on the surfaces of punches and dies, lubricant can be uni- 
formly applied thereon comparing with the prior external lubricant spraying method. 

[0221 ] As a result, in a process of tabletting solid dispersion powdered or granulated, molding material is hard to be 
adhered on the surfaces of punches and dies and also sticking, capping, laminating, and so on are hardly caused for 
the produced tablets of solid dispersion. 

[0222] Further, lubricant is only attached on the surfaces of produced tablets of solid dispersion and isnt included 
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inside therein. So, comparing with the tablet of solid dispersion including lubricant therein, when solid dispersion pow- 
dered or granulated is tabletted at a low tabletting pressure, the produced tablet of solid dispersion has practical hard- 
ness. 

[0223] Therefore, according to this tablet production method, tablet of solid dispersion can be produced at low tab- 
letting pressure so that physical property of solid dispersion doesn't change. 

[0224] According to the tablet production method as set forth in claim 5 t the spraying amount of lubricant per tablet 
is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent. Therefore, disintegrating 
time of tablet doesn't extend or its hardness isnt deteriorated. 

[0225] According to the tablet production method as set forth in claim 6, as the punches are provided with a pro- 
jected line for forming a dividing line of a tablet, a dividable tablet including compound powdered or granulated which is 
denaturalized or inactivated when tabletted at high pressure and a dividable tablet including solid dispersion powdered 
or granulated of which functions aren't damaged can be easily produced, 

[0226] According to the tablet production method as set forth in claim 7, as material is continuously tabletted at tab- 
letting procedure by utilizing that sticking and so on aren't happened, a tablet including powdered or granular compound 
which is denaturalized or inactivated when tabletted at high pressure can be produced at industrial production base. 
[0227] According to the tablet production method as set forth in claim 8, as material is continuously tabletted at tab- 
letting procedure by utilizing that sticking and so on aren't happened, tablet including solid dispersing powdered or gran- 
ular material can be produced at industrial production base. 

[0228] According to the tablet production method in claim 9, as the tabletting pressure for molding material is low, 
even if granule included in a tablet is powdered or granular material including compound which is denaturalized or inac- 
tivated when tabletted at high pressure, tablet can be produced without denaturalizing or deactivating the compound. 
[0229] Further, if granule included in a tablet is solid dispersion powdered or granulated, a tablet can be produced 
without destroying functions of solid dispersion powdered or granulated. 

[0230] According to the tablet in claim 10, as lubricant is attached only on the surface of the tablet, disintegrating 
time of the tablet caused by water repellency of lubricant doesnt delay. 

[0231] Further, as this tablet doesnt include lubricant therein, it is tabletted at low tabletting pressure. Therefore, 
compound powdered or granulated which is denaturalized or inactivated when tabletted at high pressure isn't denatu- 
ralized or inactivated. 

[0232] According to the tablet described in claim 11 , as lubricant is only attached on the surface of the tablet, delay 
of disintegrating time of the tablet caused by water repellency of lubricant isn't happened. 

[0233] Further, as this tablet doesn't include lubricant therein, it is tabletted at low tabletting pressure. Therefore, 
functions of solid dispersion powdered or granulated isn't damaged. 

[0234] According to the tablet described in claim 12, only a minute amount of lubricant is attached on the surface 
of the tablet, disintegrating time of the tablet caused by water repellency of lubricant doesnt delay. 
[0235] Therefore, if such a tablet (uncoated tablet) is used as an un coated tablet, it becomes a rapidly soluble tab- 
let. It Is suitable as a tablet which is desired to be disintegrated immediately at an objective place. If a film which is dis- 
solved at an objective place is coated on the surface of the tablet, the tablet can be rapidly dissolved at the objective 
place when the film is melted. Therefore, such a tablet can be used as a tablet which is desired to be dissolved at an 
objective place. 

[0236] According to the tablet as set forth in claim 1 3, as the shape of the tablet is anomalous, drugs (active agent) 
included in tablets can be easily distinguished from the shape. As a result, medication error is hardly caused for these 
tablets. 

[0237] According to the tablet as set forth in claim 1 4, as a dividing line is provided for the surface of the tablet, divi- 
dable tablet which can be dissolved at an objective place can be supplied in the market. 

Claims 

1. A tablet production method for compressing molding material by means of punches and dies, comprising; 

using powdered or granular material including compound which is denaturalized or inactivated when tabletted 

at high pressure as said molding material, 

housing said punches and said dies in a spraying chamber, 

generating pulsating vibration air and spraying lubricant mixed in air In said spraying chamber, 
applying the lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spray- 
ing chamber is mixed with said pulsating vibration air, and 

tabletting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 
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2. A tablet production method for compressing molding material by means of punches and dies, comprising; 

using solid dispersion powdered or granulated as said molding material, 
housing said punches and said dies in a spraying chamber, 

generating pulsating vibration air and spraying lubricant mixed in air in said spraying chamber, 
applying the lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spray- 
ing chamber Is mixed with said pulsating vibration air, and 

tabtetting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 

3. A tablet production method for compressing molding material by means of punches and dies, comprising; 

using powdered or granular material including compound which Is denaturalized or inactivated when tabletted 

at high pressure as said molding material, 

housing said punches and said dies in a spraying chamber, 

applying the lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spray- 
ing chamber is mixed with positive pulsating vibration air, and 

tabletting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 

4. A tablet production method for compressing molding material by means of punches and dies, comprising; 



using solid dispersion powdered or granulated as said molding material, 
housing said punches and said dies in a spraying chamber, 
25 applying the lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spray- 

ing chamber is mixed with positive pulsating vibration air, and 

tabtetting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 

30 5. The tablet production method as set forth in any one of clams 1 - 4, wherein spraying amount of lubricant per tablet 
in said sampling chamber is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight 
percent. 

6. The tablet production method as set forth in any one of clams 1 - 5, wherein said punches are provided with a pro- 
35 jected line for forming a dividing line of a tablet. 

7. The tablet production method as set forth in claim 1 or 2 wherein following steps are continuously executed; 

housing said punches and said dies in said sampling chamber, 
40 generating pulsating vibration air, spraying lubricant mixed in air in said spraying chamber, and applying the 

lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spraying chamber 
is mixed with said pulsating vibration air, and 

tabletting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 



8. The tablet production method as set forth in claim 3 or 4, wherein following steps are continuously executed; 



housing said punches and said dies in said sampling chamber, 

applying the lubricant on the surfaces of said punches and said dies while the lubricant sprayed in said spray- 
so ing chamber is mixed with said positive pulsating vibration air, and 

tabletting said molding material by means of said punches applied with said lubricant on the surface thereof 
and said dies applied with said lubricant on the surface thereof. 

9. The tablet production method as set forth in any one of clams 1 - 8, wherein tabletting pressure for said molding 
55 compound by means of said punches applied with said lubricant on the surface thereof and said dies applied with 

said lubricant on the surface thereof is low. 

10. A tablet including; 
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granule containing active agent in diluting agent, and 
lubricant only on a surface of the tablet, 

said granule being compound powdered or granulated which is denaturalized or inactivated when tab letted at 
high pressure. 

11. A tablet including ; 

granule containing active agent in diluting agent, and 

lubricant only on a surface of the tablet, 

said granule being solid dispersion powdered or granulated. 

12. The tablet as set forth in claim 10 or 1 1 wherein lubricant amount per tablet is greater than or equal to 0.0001 
weight percent and less than or equal to 0.2 weight percent. 

13. The tablet as set forth in any one of clams 10-12, wherein the shape of the tablet is anomalous. 

14. The tablet as set forth in any one of clams 10-13, wherein the tablet has a dividing line on the surface thereof. 
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Fig.7 
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Fig.12 
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Fig.13 
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Description 

Technical Field 

5 [0001] The present invention relates to a tablet production method, particularly a method wherein a tablet can be 
immediately disintegrated at an objective part, a method wherein a tablet with an engraved mark or a dividing line or an 
anomalous tablet can be produced without causing sticking and so on, and a method wherein a tablet including granule 
covered with film (so called multiple unit tablet) can be easily manufactured without damaging function of the granule. 
[0002] The present invention also relates to a tablet which can be rapidly disintegrated at a target region of a living 

w body such as oral cavity, a tablet wherein function of the contained granule isn't damaged, and a tablet added with func- 
tion such as sustained release which isn't damaged when divided. 

Background Art 

is [0003] A tablet and a capsule are very useful pharmaceuticals for carrying and dosing and a tablet is easy to be 
taken for elder person or a patient because it doesnt float on the water when dosing with water. Further, it has many 
advantages such that production cost can be held down. Therefore, it is a most multipurpose dosage form for oral 
administration and intrabuccal administration. 

[0004] In these years, a tablet which is formed anomalous other than circular in order to distinguish the product at 
20 a glance, a tablet provided with an engraved mark such as a company name or a chemical code, and a tablet with a 
dividing line which can be divided along the dividing line in order to administer most suitable amount of drug depending 
on the age and weight of a patient have been rapidly come into wide use. 

[0005] There are several kinds of tablets such as an unco ate d tablets made by compressing powder or granule, a 
coating tablet covered with a film on the tablet body for the purpose of prolongation, sustained release, rapid release, 
25 high solubility in stomach, high solubility in intestine, prevention of bitter taste, and so on, a matrix type tablet (single 
unit tablet) tabletted by dispersing active substance in a base matrix of release inhibition material with hydrophobic 
property or hydrophilic property, and a tablet (multiple unit tablet) 1 01 including granule produced by tabletting molding 
material in which granule 102 containing active substance, diluting agent 103, and lubricant 104 are uniformly mixed 
liken in Fig.20(a). 

30 [0006] As granule 102 containing active substance included in the tablet (multiple unit tablet) 101 , in order that a 
fixed amount of active substance is continuously released for a fixed time by one dosage of the tablet 1 01 or the granule 
102 is dissolved at an objective region such as intestine, there are granule of which part 102a containing active sub- 
stance is covered with a film 102b having sustained release or high solubility in intestine as shown in Fig.20(b) or gran- 
ule wherein the active substance 102c is dispersed in a base insoluble in water such as fat, wax, and Vaseline or in the 

35 base matrix 1 02d of hydrophobic high molecular material such as silicon rubber, and plastic and an interface of the base 
matrix 102d is retreated accompanied with release of the active substance 102c from the base matrix 102d so that the 
active substance 102c is continuously leased as shown in Fig.20(c). 

[0007] Conventionally such a tablet with an engraved mark or a dividing line, an anomalous tablet, and a tablet 
including granule (multiple unit tablet) has been manufactured by an internal lubricant method and an external lubricant 
40 spraying method. 

[0008] According to an internal lubricant method, lubricant such as magnesium stearate, lauryl sodium sulphate, 
and talc are mixed In a molding material other than active substance and diluting agent In order to execute smooth tab- 
letting by preventing adhering of molding material on punches and dies and griding between the punches and the dies 
at the time of producing tablets by compressing molding material by means of the punches and the dies, and for the 
45 purpose of preventing defective tablets causing sticking (phenomenon causing hurt on a tablet surface when molding 
material is adhered on the punch surface), capping (phenomenon showing peeling of the top of tablet like a cap), lam- 
inating (phenomenon showing peeling of the tablet like a layer), and binding (phenomenon causing lengthwise hurt on 
the tablet surface when a tablet is discharged from the die). 

[0009] As an external tablet spraying method, a production method has been already supposed in JP-B-41-11273 
so and JP-A-56-1 4098. 

[0010] Fig.21 shows a production method disciosed in JP-B-41-1 1273. 

[0011] According to the method comprised of charging a fixed amount of material to be tabletted in a die, tabletting 
the charged material in the die by means of a pair of an upper and a lower punches, and discharging the tablet, as a 
procedure before molding material is charged in the die 151 as shown in Fig.21 (a), a spray nozzle 159 for spraying lubri- 
55 cant L is provided above the die 151 and lubricant L is applied on a surface 153s (lower surface) of the upper punch 
153 and a surface 154s (upper surface) of the lower punch 154, both of which are provided for the die 151 which comes 
to a place where the spray nozzle 159 is placed. Then molding material is charged in the die 151 as shown in Fig.21 (b), 
and the charged material m is compressed by means of the upper punch 153 on which lower surface 153s is applied 
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with lubricant L and the lower punch 154 of which upper surface 154s is applied with lubricant as shown in Fig.21(c). 
[0012] The member Indicated by the numeral 152 In Fig.21 shows a rotary table provided with the die 151 (The 
same numeral is used in Fig.22.). 

[0013] Fig.22 shows a tablet production method described in JP-A-56-14098. 

5 [001 4] According to this method, before molding material is charged in a die 1 51 , a spray 1 56 for spraying lubricant 
L and a nozzle 159 for spraying air are provided above the die 151 . Lubricant L is sprayed in the spray 156 when the 
die 151 comes where the spray 156 is provided as shown in Flg.22(a), lubricant is applied on a surface 154s (upper 
surface) of a lower punch 154 provided for the die 151 as shown in Flg.22(b). As shown in Fig.22(c) t compressed air is 
sprayed on the lower punch 1 54 at a position where the nozzle 1 59 is provided, lubricant L applied on the upper surface 

10 154s of the lower punch 154 is blown upwardly to be dispersed, then the dispersed lubricant L is attached on an inner 
wall 151s of the die 151 and a surface 153s (lower surface) of an upper punch 153. Thereafter, molding material m is 
compressed to produce a tablet by means of lubricated inner wall 151s of the die 151 , lubricated lower surface 153s of 
the upper punch 153, and lubricated upper surface 154s of the lower punch 154. 

[0015] However, a tablet produced by an internal lubricant method includes lubricant therein and has a problem 
75 wherein disintegrating time of a tablet is delayed because of water repellency of lubricant so that it becomes hard to 
produce a tablet which is required to be rapidly disintegrated at a target region like an intrabuccally rapidly disintegrate 
tablet 

[0016] Moreover, when a tablet with an engraved mark, a tablet with a dividing line or an anomalous tablet with dif- 
ferent shape are produced according to prior Internal lubricant method or external lubricant spraying method, the pro- 

20 duced tablet is apt to cause sticking, capping, laminating and binding. 

[0017] According to an internal lubricant method, high tabletting pressure is required (generally 1 ton/cm 2 - 2 
ton/cm 2 ) in order to obtain practical hardness. Therefore, when a tablet containing granule (multiple unit tablet) 101 is 
produced according to this method, the film 102b formed on the surface of the granule 102 contained in the tablet 101 
is damaged when tabletted, or the granule 1 02 is plastically deformed or destroyed when unreasonable force is applied 

25 to the granule 102 so that functions of the granule 102 contained In the tablet 101 such as rapid release, sustained 
release, prolongation of mode of action, or function of dissolving at an objective region can't be obtained. 
[0018] Conventionally as a method to prevent the film 102b formed on the surface of the granule 102 from being 
damaged while tabletting, there has been disclosed multiple granule in JP-A-62-103012, a chewable drug tablet con- 
taining gustation shielding agent in JP-A-2-106, and a rapid release microcapsule in JP-A-57-150612. However, they 

30 are produced by pharmaceutical^ devising the construction and material of the film 1 02b. According to such a method, 
material and construction to be selected are limited and a film usually used for the purpose of prolongation of mode of 
action, sustained release, rapid release, high solubility in stomach, high solubility in intestine, and prevention of bitter 
taste can't be used. 

[0019] Further, as a method to keep the function of the film by restraining breakage of the film of granule, there is 
35 a method wherein practical hardness of a tablet is obtained by tabletting while dispersing granule in a large amount of 
diluting agent. According to such a method, there is a problem that a tablet containing a large amount of granule therein 
cant be produced. 

[0020] From the above-mentioned problems, application of a tablet containing granule (multiple unit tablet) is limited 
and pharmaceuticals containing granule, so called microcapsule are not launched on the marked as a formulation such 
40 as tablet which is easily taken by a patient or patients but as formulations such as capsule or granule which are not eas- 
ily taken by a patient or patients. 

[0021] A single unit type tablet which is coated with such as film or sugar on the surface of the tabletted uncoated 
tablet Is popular as a tablet having the functions such as prolongation of made of action, sustained release, rapid 
release, high solubility in stomach, high solubility in intestine or prevention of bitter taste. However, in case that such a 

45 single unit type tablet is formed as a dividable tablet having a dividing line on the surface, the film is destroyed and the 
function added to the tablet is lost when the tablet is divided. Therefore, it can't meet the requirement of physician or 
pharmacist of a hospital or a clinic to launch on the market a dividable tablet with prolongation of mode of action, sus- 
tained release, rapid release, high solubility in stomach, high solubility In intestine or prevention of bitter taste which can 
minutely prepare an appropriate amount in conformity to each patient. 

so [0022] The present invention is proposed to solve the above-mentioned problems. The first object of the present 
invention is to provide a production method of a tablet which is required to be immediately disintegrated at an objective 
region like an intrabuccally rapidly disintegrate tablet. 

[0023] The second object of the present Invention Is to provide a production method of a tablet with an engraved 
mark or a dividing line or an anomalous tablet without causing sticking, capping, laminating and binding. 
55 [0024] The third object of the present invention is to provide a tablet production method wherein a tablet containing 
granule (multiple unit tablet) can be produced without damaging the function of the granule (which may be called as a 
microcapsule) contained therein, to provide a tablet containing granule (multiple unit tablet) which can be immediately 
dissolved at an objective region, a tablet containing granule (multiple unit tablet) of which function isnt damaged without 
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specially devising the construction and the material of the film formed on the granule. Moreover, the object of the 
present invention is to provide a dividable tablet with a dividing line which has prolongation of mode of action, sustained 
release, rapid release, high solubility in stomach, high solubility in intestine, prevention of bitter taste, and such func- 
tions arenl damaged when the tablet is divided. 

5 

Disclosure of the Invention 

[0025] The Inventors of the present Invention have done research on a tablet production method for a long time and 
found by experiments that when punches and a die of a tabletting machine are housed in a spraying chamber, pulsating 
w vibration air is generated in the spraying chamber, lubricant is applied on the surfaces of the punches and the die, and 
molding material is tabletted by means of the lubricated punches and die to produce a tablet with an engraved mark or 
a dividing line or an anomalous tablet, such tablets havenl caused sticking, capping, laminating and binding. After hard 
endeavor, they have completed the present invention. 

[0026] Further the inventors have already proposed a tablet production method in JP-A- 7-1 24231 wherein molding 
is material is prevented from adhering on the punches and the dies so that molding material can be continuously tabletted 
smoothly and stably for a long time and moreover a tablet can be produced without adhering molding material on the 
punches and the dies even if the amount of used lubricant is remarkably reduced. The inventors have thought that when 
this method is used, a tablet which has enough practical hardness and further its disintegrant time isn't delayed can be 
produced even If tabletting pressure is tow. After hard endeavor, they have completed the present invention. 
20 [0027] According to the tablet production method as set forth in claim 1 , a tablet including at least active substance 
is produced by means of a die and a pair of punches. The method is comprised of preparing molding material including 
active substance; housing the pair of punches and the die in a spraying chamber; generating pulsating vibration air and 
spraying lubricant mixed in air in the spraying chamber; applying lubricant on the surfaces of the pair of punches and 
the die housed in the spraying chamber while the lubricant sprayed In the spraying chamber is mixed with the pulsating 
25 vibration air, and tabletting the molding material by means of the pair of punches and the die on which surfaces the lubri- 
cant is applied. 

[0028] Several kinds of lubricant can be used for the tablet production method of the present invention. Lubricant 
isn't specifically limited, for example, there are stearate acid metal salt (magnesium stearate, calcium stearate and so 
on}, stearic acid, sodium lauryl sulfate, sodium lauryl magnesium, powdered gum arabic, carnauba wax, anhydrous sil- 
30 icic acid, magnesium oxide, silic acid hydrate, boric acid, fatty acid sodium salt, leucine, and so on which have been 
commonly used. One of them may be used solely or more than two of them may be combined. 
[0029] According to the tablet production method of the present invention, diluting agent is added in molding mate- 
rial for forming the shape of a tablet other than active substance. 

[0030] As for diluting agent, there are several kinds, such as saccharides (lactose, sucrose, glucose, mannitol, and 
35 so on), starch (for example, potato, wheat, corn and so on), inorganic substance (calcium carbonate, calcium sulfate, 
sodium bicarbonate, sodium chloride, and so on), crystalline cellulose, powdered plant (powdered glycyrrhiza, pow- 
dered gentian, and so on). 

[0031] Molding material containing active substance may include binder, supplement such as solution adjuvant, 
solubilizer, or disintegrant, corrigent, colorant, adjuvant for pharmaceiticals, antioxidant, preservative, opacifying agent, 

40 antistatic agent, aroma, sweetening agent, fluidizing agent, flavoring agent, and so on if required other than active sub- 
stance and diluting agent However, molding material is powdered or granular material which doesn't include lubricant. 
[0032] "Pulsating vibration air" in the present invention means a wave of air of which air pressure is changed. Pos- 
itive or negative pulsating vibration air may be used and of which amplitude, wave length, wave shape, frequency, and 
period may not be limited if it can generate air vibration all over the spraying chamber and forcibly diffuse the particle of 

45 lubricant sprayed therein. 

[0033] "Positive pulsating vibration air" used in this invention includes both positive pulsating vibration air of which 
peak and valley are positive and positive pulsating vibration air of which peak is higher than atmospheric pressure and 
valley is almost the same as atmospheric pressure. 

[0034] "Negative pulsating vibration air" used in this invention includes both pulsating vibration air of which peak 
so and valley are negative and pulsating vibration air of which peak is almost the same as atmospheric pressure and valley 
is negative. 

[0035] Conditions of pulsating vibration air depend on size and shape of punches and dies of a tabletting machine, 
size and shape of a spraying chamber, how a lubricant spraying means Is provided, and description of active substance. 
Therefore, conditions can't be simply defined, however it is easily defined based on experiments. 
55 [0036] According to this tablet production method, pulsating vibration air is generated and lubricant is sprayed in 
the spraying chamber. As a result, the sprayed lubricant is mixed with pulsating vibration air. 

[0037] Further according to this method, lubricant is applied on the surfaces of the die and the pair of punches 
under a Condition wherein lubricant is mixed with pulsating vibration air, namely a condition wherein lubricant is hardly 
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attached on the surfaces of the punches and the die. 

[0038] When lubricant is designed to be applied on the surfaces of the punches and the die under such a hard con- 
dition, lubricant can be uniformly applied thereon. This fact has been confirmed by an experiment by the present inven- 
tors. 

[0039] Consequently, molding material is prevented from adhering on the pair of punches and the die while tablet- 
ted so that sticking is hardly caused. 

[0040] Moreover, as the result that lubricant Is uniformly applied on the surface of the pair of punches and the die, 
the produced tablet doesn't cause sticking even If the amount of used lubricant per a tablet Is remarkably reduced com- 
paring with the prior internal lubricant method and the prior external lubricant spraying method. 
[0041] Therefore, a tablet of which surface a minute amount of lubricant is attached can be produced. Such a tablet 
doesn't happen that disintegrant time doesnt delay because of water repellency of lubricant. 

[0042] According to the production method, a tablet which can be rapidly disintegrated at an object region such as 
target region of living body can be produced. 

[0043] Further according to the production method, because lubricant Isnt Included In molding material, a tablet 
with practical hardness can be produced even if tab letting pressure is lower than that of prior art when molding material 
is tab letted by means of a pair of punches and a die. 

[0044] Hence, when a tablet including granule having film on the surface is produced, the film isn't destroyed. 
[0045] Also when a tablet including granule containing active substance in a base matrix is produced, the function 
of the contained matrix Isnt damaged. 

[0046] According to the tablet production method as set forth In claim 2, a tablet including at least active substance 
is produced by means of a die and a pair of punches. The method is comprised of the steps of; preparing molding mate- 
rial including active substance; housing the pair of punches and the dies in a spraying chamber; spraying lubricant 
mixed in pulsating vibration air in the spraying chamber; applying lubricant on the surfaces of the pair of punches and 
the die housed in the spraying chamber; and tabletting the molding material by means of the pair of punches and the 
die on which surfaces the lubricant is applied. 

[0047] According to this tablet production method, lubricant mixed with pulsating vibration air is designed to be 
sprayed in the spraying chamber. 

[0048] Further according to this method, lubricant is applied on the surfaces of the die and the pair of punches 
under a condition wherein lubricant is mixed with pulsating vibration air, namely a condition wherein lubricant is hardly 
attached on the surfaces of the punches and the die. 

[0049] When lubricant is designed to be applied on the surfaces of the punches and the die under such a hard con- 
dition, lubricant can be uniformly applied thereon. 

[0050] Consequently, molding material is prevented from adhering on the pair of punches and the die while tablet- 
ted so that sticking is hardly caused. 

[0051] Moreover, as the result that lubricant is uniformly applied on the surfaces of the pair of punches and the die, 
the produced tablet doesn't cause sticking even if the amount of used lubricant per a tablet is remarkably reduced com- 
paring with the prior internal lubricant method and the prior external lubricant spraying method. 
[0052] Therefore, a tablet of which surface a minute amount of lubricant is attached can be produced. Such a tablet 
doesn't happen that disintegrant time delays because of water repellency of lubricant. 

[0053] According to the production method, a tablet which can be rapidly disintegrated at an object region such as 
target region of living body can be produced. 

[0054] Further according to the production method, because lubricant isnt included in molding material, a tablet 
with practical hardness can be produced even if tabletting pressure is lower than that of prior art when molding material 
is tabletted by means of a pair of punches and a die. 

[0055] Hence, when a tablet including filmed granule on the surface is produced, the film isn't destroyed. 

[0056] Also when a tablet including granule containing active substance in a base matrix is produced, the function 

of the contained matrix Isn't damaged. 

[0057] The tablet production method as set forth In claim 3 Is characterized in that pulsating vibration air used in the 
method of claim 2 is positive pulsating vibration air. 

[0058] According to this method, a spraying means for spraying lubricant mixed with positive pulsating vibration air 
Is required to be provided so that the system can be simplified. 

[0059] Further the inventors have paid attention in JP-A-7-1 24231 that when material is tabletted at a remarkably 
low pressure, the produced tablet has enough practical hardness. They have thought that a tablet including granule can 
be produced by this method without damaging the coated film of the granule, so called microcapsule, damaging the 
contained granule, nor deforming plasticity. After hard endeavor, they have completed the present invention. 
[0060] According to the tablet production method as set forth in claim 4, a tablet including granule containing at 
least active substance is produced by means of a die and a pair of punches. The method is comprised of the steps of; 
mixing granule containing active substance and diluting agent uniformly and preparing molding material including gran- 
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ule containing active substance; housing the pair of punches and the dies in a spraying chamber; generating pulsating 
vibration air and spraying lubricant mixed in air in the spraying chamber; applying lubricant on the surfaces of the pair 
of punches and the dies housed in the spraying chamber while the lubricant sprayed In the spraying chamber Is mixed 
with the pulsating vibration air; and tabletting the molding material including granule containing the active substance by 

s means of the pair of punches and the die on which surfaces the lubricant is applied. 

[0061] "A tablet including granule containing at least active compound" includes a tablet produced by tabletting only 
granule containing active substance and a tablet produced by tabletting molding material In which granule containing at 
least active substance, diluent, bulking agent, filler, and other diluting agent such as excipient are uniformly mixed. Fur- 
ther molding material may include supplement such as solution adjuvant, solubilizer, and disinte grant, antioxidant, pre- 

10 servative, opacifying agent, antistatic agent, aroma, sweetening agent, fluidizing agent, flavoring agent, colorant and so 
on. 

[0062] "Granule including active substance" includes granule which is provided with film on the part including at 
least active substance (therapeutic main ingredient) for the purpose of prolongation of mode of action, sustained 
release, rapid release, high solubility in stomach, high solubility in intestine, prevention of bitter taste, and granule in 

is which active substance is dispersed in a base matrix. 

[0063] Coating material for the film covering the surface of the part including active substance (therapeutic main 
ingredient) isn't required to be special. It may be generally used film coating agent such as sugar coating, ethylcellulose 
(EC), hydroxypropylsellulose (HPC), hydroxypropylm ethylcellulose phthalate (HPMC), carboxymethylcellulose, and cel- 
lulose group such as hydroxypropylmethylcellutose, acetate succinate (HPMCAS), carboxymethylethylcellulose 

20 (CMEC), and cellulose acetate phthalate (CAP), acrylic acid group such as methaacrylic acid copolymer, enteric coat- 
ing agent such as natural product like shellac, sustained release coating agent such as ethylcellulose (EC), sucrose 
ester, aminoalkylmetaacrilate copolymer, copolymer of ethylacrylate - methylmethacrylate, and several kinds of mate- 
rial such as coating material disclosed in JP-A-57-150612, JP-A-62-103012, and JP-A-2-106. 
[0064] According to this method, a tablet with practical hardness can be produced at low tabletting pressure 

25 because lubricant isn't included in molding material. Therefore, a tablet can be produced without breaking film and gran- 
ule and without causing plastic deformation even if the construction and material of the film provided for the purpose of 
prolongation of mode of action, sustained release, rapid release, high solubility in stomach, high solubility in intestine, 
prevention of bitter taste and the base matrix aren't devised. 

[0065] The production method of a tablet including granule containing at least active substance by means of a die 
30 and a pair of punches as set forth in claim 5 Is comprised of the steps of; mixing granule containing active substance 
and diluting agent uniformly and preparing molding material including granule containing active substance; housing the 
pair of punches and the die in a spraying chamber; spraying lubricant mixed in pulsating vibration air in the spraying 
chamber; applying lubricant on the surfaces of the pair of punches and the die housed in the spraying chamber; and 
tabletting the molding material including granule containing the active substance by means of the pair of punches and 
35 the die on which surfaces the lubricant is applied. 

[0066] According to this method, a tablet with practical hardness can be produced at low tabletting pressure 
because lubricant isnt Included in molding material. Therefore, a tablet can be produced without breaking film and gran- 
ule and without causing plastic deformation even if the construction and material of the film provided for the purpose of 
prolongation of mode of action, sustained release, rapid release, high solubility in stomach, high solubility in intestine, 
40 prevention of bitter taste and the base matrix aren't devised. 

[0067] The tablet production method as set forth in claim 6 is characterized in that the pulsating vibration air used 
In the tablet production method in claim 5 Is a positive pulsating vibration air. 

[0068] According to this method, a spraying means for spraying lubricant mixed with positive pulsating vibration air 
is required to be provided so that the system can be simplified. 

45 [0069] The tablet production method as set forth in claim 7 proposes a preferable embodiment of granule contain- 
ing active substance (so called microcapsule) to be included in molding material and defies granule containing active 
substance described in any one of claims 4 - 6 is granule containing active substance and diluting agent. 
[0070] According to this method, granule containing active substance and diluting agent Is used as granule contain- 
ing active substance (so called microcapsule) so that the particle diameter and particle size of the granule containing 

so active substance can be easily changed by the diluting agent 

[0071] Therefore, a tablet can be easily produced by controlling the diameter and the size of granule containing 
active substance so as to facilitate coating a film on the surface. 

[0072] Further, the diameter and the size of granule containing active substance can be made so as to derive the 
function of granule to the full extent. 
55 [0073] The tablet production method as set forth in claim 8 proposes another preferable embodiment of granule 
containing active substance (so called microcapsule) to be included in molding material and defies granule containing 
active substance used in the method as set forth in any one of claims 4 - 6 is granule containing active substance in 
base matrix. 
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[0074] "Granule containing active substance in base matrix" means granule wherein active substance (powder) is 
uniformly dispersed in a base insoluble in water such as fat, wax, and Vaseline or in a base matrix of hydrophobic high 
molecular material such as silicon rubber, and plastic. 

[0075] According to this production method, because tablet can be produced at low tabletting pressure, a tabletting 
5 can be executed without destroying the function of base matrix even if granule contained in the tablet includes active 
substance in the base matrix. 

[0076] The tablet production method as set forth in claim 9 proposes further preferable embodiment of granule con- 
taining active substance (so called microcapsule) to be Included in molding material and defies granule containing 
active substance used in the method as set forth in any one of claims 4 - 8 is granule of which part containing active 
w substance is coated with film. 

[0077] According to this production method, because tablet can be produced at low tabletting pressure, a tabletting 
can be executed without destroying the coating film even if granule contained in the tablet is coated with a film. 
[0078] A coating method such as well known fluidized bed coating may be used as a method for coating granule 
with a film. 

is [0079] According to the tablet production method as set forth in claim 1 0, the following steps as set forth in claim 1 
or 4 are continuously executed; housing the pair of punches and the die in the spraying chamber; generating pulsating 
vibration air, spraying lubricant mixed in air in the spraying chamber; and applying the lubricant on the surfaces of the 
pair of punches and the die while the lubricant sprayed in the spraying chamber is mixed with pulsating vibration air; 
and tabletting the molding material by means of the pair of punches and the die on which surfaces the lubricant is 

20 applied. 

[0080] According to this method, tabletting is continuously executed utilizing the fact that molding material isn't 
adhered on the punches and the die so that sticking isn't caused. A tablet including active substance and a tablet includ- 
ing granule containing active substance can be produced at industrial production base. 

[0081] The tablet production method as set forth in claim 1 1 is characterized in that the following steps in claim 2 
25 or 5 are continuously executed; housing the pair of punches and the die in the spraying chamber; spraying lubricant 
mixed in positive pulsating vibration air in the spraying chamber, and applying the lubricant on the surfaces of the pair 
of punches and the die; and tabletting the molding material by means of the pair of punches and the die on which sur- 
faces the lubricant is applied. 

[0082] According to this method, tabletting is continuously executed utilizing the fact that molding material isn't 
30 adhered on the punches and the die so that sticking isn't caused. A tablet including active substance and a tablet Includ- 
ing granule containing active substance can be produced at industrial production base. 

[0083] The tablet production method as set forth in claim 12 is characterized in that in the method of any one of 
claims 1-11 punches and a die construct a female mold of a tablet having an engraved mark or a dividing line and an 
anomalous tablet 

35 [0084] "Anomalous tablet" in this specification means a tablet with a shape except for round, for example, track 
(capsule), rugby ball, polygon such as triangle, rectangle, pentagon, and so on, diamond, almond, bombshell, half 
moon, heart, star, and so on. 

[0085] According to this method, because lubricant is applied on the surface of the punches and the die construct- 
ing a female mold for a tablet with an engraved mark or a dividing line and for an anomalous tablet in the spraying cham- 
40 ber in which pulsating vibration air is generated, lubricant can be applied uniformly comparing with the prior external 
lubricant spraying method. As a result, molding material is hardly attached on the surface of the punches and the die 
while compressing a tablet with an engraved mark or a dividing line or an anomalous tablet so that sticking, capping, 
and laminating of such a tablet are prevented. 

[0086] The tablet production method as set forth in claim 13 is characterized in that in the production method in any 
45 one of claims 1-12 tabletting pressure of the step for tabletting the molding material by means of the lubricated pair of 
punches and die is low. 

[0087] "Low pressure" in this specification means that tabletting pressure is lower comparing with the prior internal 
lubricant method and the prior external lubricant spraying method. More concretely explained, this tablet production 
method can produce a tablet having enough practical level hardness even if its tabletting pressure is less than or equal 
so to 1 ton/cm 2 . 

[0088] According to this tablet production method, as tabletting pressure for compressing molding material is low, 
tabletting can be executed without destroying a film even if granule contained in the tablet is covered with a film. Further, 
If granule contained in a tablet Includes active substance in a base matrix, tabletting can be executed without destroying 
the function of the base matrix. 
55 [0089] The tablet production method as set forth in claim 14 is characterized in that in the production method in any 
one of claims 1 - 13 the amount of lubricant sprayed in the spraying chamber is greater than or equal to 0.0001 weight 
percent and less than or equal to 0.2 weight percent per a tablet 

[0090] It is preferable to reduce the amount of lubricant as far as possible in order to prevent extension of disinte- 
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g ration time of a tablet and lowering of hardness. It is preferable to set the amount of lubricant used for a tablet to be 
compressed is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent per a tablet. 
[0091 ] Depending on an experiment, it was found that a tablet didn't cause tabletting problems such as sticking and 
could be produced continuously even if the amount of lubricant was greater than 0.0001 weight percent and less than 

5 or equal to 0.1 weight percent per a tablet 

[0092] According to this method, lubricant is applied on the surface (inner wall) of the die, the surface (lower sur- 
face) of the upper punch, and the surface (upper surface) of the lower punch, all of which are housed in the spraying 
chamber, by means of pulsating vibration air. Namely lubricant Is applied on the surfaces under a condition where lubri- 
cant is hardly attached on the surfaces. Therefore, a minute amount of lubricant can be applied on the surface (inner 

w wall) of the die, the surface (lower surface) of the upper punch, and the surface (upper surface) of the lower punch. As 
a result, even if the amount of lubricant sprayed in the spraying chamber is only minute despite of kinds of active sub- 
stance, diluting agent and lubricant, molding material can be prevented from sticking on the punches and the die of the 
tabletting machine. Consequently the amount of lubricant sprayed for tabletting at one time can be remarkably reduced. 
[0093] In accordance with this method, the produced tablet doesnt include lubricant therein and minute amount of 

is lubricant is attached on the surface so that disintegration time isn't delayed. 

[0094] Therefore, if the tablet produced by this method is used as an uncoated, it becomes rapidly disintegrate tab- 
let and a tablet which is required to be immediately disintegrated at an objective region like an intrabuccally rapidly dis- 
integrate I e tablet can be easily produced. Further if a film coat which can be dissolved at an objective region is executed 
on the surface of a tablet, the tablet itself is Immediately dissolved at a desired region when a film coat is dissolved, so 

20 that a tablet which can be dissolved at an objective region can be produced. 

[0095] Further according to this method, tablet can be produced at a low tabletting pressure. When a tablet includ- 
ing granule containing active substance is produced, the granule is hardly damaged or plastic deformation is hardly 
caused when tabletting. Therefore, the function of the granule containing active substance in the tablet isn't apt to be 
damaged. 

25 [0096] Therefore, according to the production method, If the produced tablet including granule containing active 
substance is used as an uncoated tablet, it becomes rapidly disintegrable tablet and a tablet which is required to be 
immediately disintegrated at an objective region and the granule containing active substance can be dissolved while 
showing its function like an intrabuccally rapidly disintegrable tablet can be easily produced. Further if a film coat which 
can be dissolved at an objective region is executed on the surface of a tablet, the tablet which is required that it is imme- 

30 diately dissolved at a desired region when a film coat is dissolved can be produced. 

[0097] The tablet as set forth in claim 15 is provided with lubricant only on the surface of a tablet including granule 
containing active substance in diluting agent and the amount of lubricant is greater than or equal to 0.0001 weight per- 
cent and less than or equal to 0.2 weight percent per a tablet 

[0098] It is preferable to reduce the amount of lubricant as far as possible in order to prevent extension of disinte- 
rs gration time of a tablet and lowering of hardness. It is preferable to set the amount of lubricant used for a tablet to be 
compressed is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent per a tablet. 
[0099] Depending on an experiment, it was found that a tablet didn't cause tabletting problems such as sticking and 
could be produced continuously even if the amount of lubricant was greater than or equal to 0.0001 weight percent and 
less than or equal to 0.1 weight percent per a tablet 
40 [0100] According to the tablet, as lubricant isn't included therein and a minute amount is attached on the surface, 
there is no problem such that disintegration time of the tablet delays because of water repellency of lubricant 
[0101] Therefore, if the tablet Is used as an uncoated tablet, it becomes a rapidly disintegrable tablet and the tablet 
is immediately disintegrated at an objective region like an intrabuccally rapidly disintegrable tablet and active substance 
contained in the tablet is immediately released. 
45 [0102] Moreover, if a film coat which can be dissolved at an objective region is executed on the surface of the tablet, 
the tablet itself can be dissolved at the objective region when the film coat is dissolved, so that active substance con- 
tained in the tablet is immediately released. 

[0103] The tablet as set forth in claim 1 6 has lubricant only on the surface of the tablet including granule containing 
active substance in diluting agent. 

so [0104] According to the tablet, as lubricant isn't included therein and a minute amount is attached on the surface, 
there is no problem such that disintegration time of the tablet delays because of water repellency of lubricant 
[0105] Therefore, if the tablet is used as an uncoated tablet, it becomes a rapidly disintegrable tablet and the tablet 
is immediately disintegrated at an objective region like an intrabuccally rapidly disintegrable tablet and granule contain- 
ing active substance (so called microcapsule) included In the tablet Is Immediately released. 

55 [0106] Moreover, if a film coat which can be dissolved at an objective region is executed on the surface of the tablet, 
the tablet itself can be dissolved at the objective region when the film coat is dissolved, so that granule containing active 
substance (so called microcapsule) included in the tablet is immediately released. 

[0107] The tablet as set forth in claim 17-19 defines preferable construction of the granule containing active sub- 
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stance of the tablet as set forth in claim 1 6. 

[0108] According to the tablet as set forth in claim 1 7, the tablet as set forth in claim 16 is characterized in that the 
granule containing active substance is granule containing active substance and diluting agent. 
[0109] According to such a tablet, as granule containing active substance and diluting agent is used as granule con- 
5 taining active substance (so called microcapsule), the particle diameter and size of the granule can be easily modified 
by diluting agent. 

[0110] Therefore, a tablet production can be easily executed by controlling the particle diameter and size of the 
granule so as to be easily coated with a film on the surface of the tablet. 

[0111] Further, the diameter and the size of granule containing active substance can be made so as to derive the 
io function of granule to the full extent. 

[0112] According to the tablet as set forth in claim 18, the tablet in claim 16 is characterized in that the granule con- 
taining active substance is granule including active substance in base matrix. 

[0113] According to such a tablet, as diluting agent used as bulking agent doesn't include lubricant, there is no 
problem such that disintegration time of the tablet delays because of water repellency of lubricant. 
75 [0114] Further, as the tablet includes granule containing active substance in the base matrix, the base matrix can 
achieve its desired objective function. 

[0115] For example, if the base matrix aims at prolongation of mode of action, the tablet also becomes to have a 
function of sustained release by the base matrix. 

[0116] Therefore, if unfilmed granule containing active substance and granule containing active substance in base 
20 matrix are mixed in a tablet, they are immediately released from the tablet when the tablet is dissolved. The active sub- 
stance contained in the unfilmed granule is immediately absorbed in a body when the tablet is disintegrated. Therefore, 
the tablet has superior rapid onset of action. 

[0117] As for the granule containing active substance in the base matrix, for example, if the base matrix aims at pro- 
longation of mode of action, the tablet also becomes to have a function of prolongation of mode of action by the base 
25 matrix. 

[0118] Namely, the tablet yields both rapid onset of action and prolongation of mode of action. 
[0119] If the active substance is analgesic, anti-inflammatory agent, or antidote, unfilmed granule containing such 
agent and granule containing such agent in the base matrix are mixed. Thereby, a new tablet such as a once daily tab- 
let, namely a quick & slow release tablet, by which pain, inflammation or fever of a patient is immediately remedied and 
30 analgesic action, anti-inflammatory action, or antidote action is kept long when a patient takes this medicine can be 
obtained. 

[0120] The tablet as set forth in claim 1 9 is characterized in that the granule containing active substance of the tab- 
let of any one of claims 16 - 1 8 is granule of which part containing active substance is covered with film. 
[0121] According to such a tablet, as diluting agent used as bulking agent doesn't include lubricant, there is no 
35 problem such that disintegration time of the tablet delays because of water repellency of lubricant. 

[0122] Further, as the tablet Includes granule containing active substance, a film coated on the surface of the gran- 
ule containing active substance brings out a desired objective function. 

[0123] For example, the film coated on the granule containing active substance aims at prolongation of mode of 
action, the tablet also yields prolongation of mode of action because of the film. 
40 [0124] Therefore, if unfilmed granule containing active substance and filmed granule containing active substance 
are mixed in a tablet, they are released from the tablet when the tablet is dissolved. The active substance contained in 
the unfilmed granule is Immediately absorbed in a body when the tablet is disintegrated. Therefore, the tablet has supe- 
rior rapid onset of action. 

[0125] As for the filmed granule containing active substance, for example, if the film aims at prolongation of mode 
45 of action, the tablet also becomes to have prolongation of mode of action because of the function of the film. Namely, 
the tablet has both rapid onset of action and prolongation of mode of action. 

[0126] If the active substance Is analgesic, anti-inflammatory agent, or antidote, unfilmed granule containing such 
agent and filmed granule containing such agent are mixed. Thereby, a new tablet such as a once dally tablet, namely a 
quick & slow release tablet, by which pain, inflammation or fever of a patient is immediately remedied and analgesic 
so action, anti-inflammatory action, or antidote action is kept long when a patient takes this medicine can be obtained. 
[0127] According to the tablet as set forth in claim 20, the amount of lubricant used in the tablet described in any 
one of claims 16 - 19 is greater than or equal to 0.0001 weight % and less than or equal to 0.2 weight percent per a 
tablet 

[0128] It is preferable to reduce the amount of lubricant as far as possible, preferably greater than or equal to 0.0001 
55 weight percent and less than or equal to 0. 1 weight percent per a tablet. 

[0129] Because the tablet is provided with a minute amount of lubricant on the surface, its disintegration time 
doesn't delay. 

[0130] According to the tablet as Set forth in claim 21 , the tablet described in any one of claims 15-20 is provided 
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with a dividing fine on the surface thereof. 

[0131] Because the tablet has a dividing line, it can be easily divided along the line. Therefore, appropriate amount 
of drug depending on the weight or age of a patient can be taken by a patient. 

[0132] The tablet as set forth in claim 22 is characterized in that the shape of the tablet described in any one of 
5 claims 15-21 is anomalous. 

[0133] Because the tablet has anomalous shape, drugs can be easily distinguished by its shape. Therefore, medi- 
cation error is hardly happened. 

[0134] The tablet as set forth In claim 23 is characterized in that the standard deviation of disintegration time of the 
tablet or elution time of the active substance described any one of claims 15 - 22 is less than or equal to 15 percent of 
w average disintegrating time or average elution time. 

[0135] The fact that the standard deviation of disintegration time of the tablet or elution time of the active substance 
can be less than or equal to 15 percent of average disintegrating time or average elution time is an effect of the exper- 
iment done by the present inventors. 

[0136] Further according to the experiment done by the present inventors, it was found that the standard deviation 
15 of disintegration time of the tablet or elution time of the active substance could be less than or equal to 1 0.0 percent of 

average disintegrating time of the tablet or average elution time fo the active substance. Further it was also found that 

the standard deviation of disintegrating time of the tablet or elution time of the active substance could be less than or 

equal to 7.5 percent of average disintegrating time or average elution time, further less than or equal to 7.0 percent. 

[0137] Because lubricant is uniformly applied on the surface of the tablet (uncoated tablet), there is no wide varia- 
20 tion of disintegration time of the tablet and elution time of the active substance. Therefore, the tablet of which standard 

deviation of disintegrating time of the tablet or elution time of the active substance is less than or equal to 1 5.0 percent 

of average disintegrating time or average elution time can be easily produced. 

[0138] Further, the tablet of which standard deviation of disintegrating time of the tablet or elution time of the active 
substance is less than or equal to 10.0 percent of average disintegrating time or average elution time, which has been 

25 considered to be difficult in the prior art, can be easily produced. 

[0139] Moreover, the tablet of which standard deviation of disintegrating time of the tablet or elution time of the 
active substance is less than or equal to 7.5 percent, further 7.0 percent, of average disintegrating time or average elu- 
tion time, which has been impossible to produce in the prior art as far as the inventors know, can be produced. 
[0140] Because lubricant is uniformly applied on the surface of the tablet (uncoated tablet), there is no wide varia- 

30 tion of disintegration time of the tablet and elution time of the active substance. 

[0141] Hence, there is no variation of the time before appearing the effect of drugs between tablets. * 

[0142] The tablet as set forth in claim 24 is characterized in that the lubricant of the tablet described in any one of 

claims 15 - 23 is magnesium stearate. 

[0143] When magnesium stearate is used as lubricant, the amount of lubricant contained in the tablet can be easily 
35 measured by atomic absorption spectrometry. 

Brief Description of Drawings 

[0144] 

40 

Fig. 1 shows a schematic construction of an enlarged view around a rotary table of a rotary type tabletting machine 
used for executing the present invention. 

Fig. 2 shows a schematic section of the enlarged view around the rotary table of the rotary type tabletting machine 
shown in Fig.1. 

45 Fig. 3 is a schematic view around a spraying chamber, Fig. 3(a) schematically shows a construction of the spraying 
chamber, and Fig. 3(b) schematically shows a construction of a pulsating vibration air generation means. 
Fig. 4 explains a concrete example of pulsating vibration air, Fig. 4(a) and Fig. 4(b) show negative pulsating vibration 
air respectively. 

Fig.5 is a schematic view around a spraying chamber, Fig. 5(a) schematically shows a construction of the spraying 
so chamber, and Fig. 5(b) schematically shows a construction of a pulsating vibration air generation means. 

Fig. 6 explains a concrete example of pulsating vibration air, Fig. 6 (a) and Fig. 6(b) show positive pulsating vibration 
air respectively. 

Fig. 7 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tablet 
is shown at left and its schematic side view is shown at right. 
55 Fig. 8 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tablet 
is shown at left and its schematic side view is shown at right. 

Fig. 9 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tablet 
is shown at left and its schematic side view is shown at right. 
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Fig. 10 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tab- 
let is shown at left and its schematic side view is shown at right. 

Fig.1 1 schematically explains many kinds of tablets produced in experiments. A schematic plane view of each tab- 
let is shown at left and its schematic side view is shown at right. 

Fig. 12 is a graph showing cross relationship between tabletting pressure and hardness of produced tablet. 
Fig. 13 is a graph showing cross relationship between time and dissolution rate. 
Fig. 14 is a graph showing cross relationship between time and dissolution rate. 

Fig. 15 schematically shows a sectional view of means (metering feeder) for quantitatively supplying lubricant con- 
tained in a hopper into a conduit. 

Fig. 16 is a schematic plane view showing one embodiment of an elastic membrane used for the means (metering 
feeder) in Fig. 15. 

Fig. 17 schematically shows operations of the means (metering feeder) shown in Fig. 15. 

Fig.1 8 is a schematic plane view showing another embodiment of an elastic membrane used for the means (meter- 
ing feeder) in Fig. 15. 

Fig.19 is a schematic sectional view showing another embodiment of pulsating vibration air generation means. 
Fig.20 schematically explains a construction of a tablet, Fig.20(a) explains a multiple unit type tablet, Fig.20(b) and 
Fig,20(c) explain the construction of the granule included in the multiple unit type tablet. 
Fig. 21 schematically shows the tablet production method described in JP-B-41 -1 1 273. 
Fig.22 schematically shows the tablet production method described in JP-A-56-14098. 

Disclosure of the Invention 

[0145] The present invention will be detailed hereinafter referring to the attached drawings. 
(Embodiment of the Invention 1) 

[0146] In this embodiment the production method of a tablet which is immediately disintegrated at an objective 
region will be explained referring to the attached drawings. 

[0147] Here the present invention will be explained by an example using a rotary type tabletting machine. 

[0148] Fig.1 shows schematic construction by enlarging one part around a rotary table of a rotary type tabletting 

machine used for executing the present invention. 

[0149] Fig.2 is a schematic section when one part of Fig.1 around the rotary table is enlarged. 
[0150] As shown in Fig.1 and Fig.2, the rotary type tabletting machine A is comprised of a rotatably provided rotary 
table 2 having plural dies 1 , • • • in circumferential direction, plural upper punches 3, • • • and plural lower punches 4, 
• • • provided so as to correspond to each dies 1 , • • • . A spraying chamber 8 is provided at PI which is before a point 
P2 where molding material is charged in the die 1. A pulsating vibration air generation means 7 is connected to the 
spraying chamber 8 and a spray nozzle 9 for spraying lubricant L is provided in the spraying chamber 8. In this embod- 
iment, an air source 1 0 such as a cylinder charging compressed air is connected to the spray nozzle 9 and lubricant L 
is designed to be sprayed from the spray nozzle 9 by the air generated from the source 10. 
[0151] Next, tablet production procedure using this machine A will be explained. 

[0152] The rotary table 2 is rotated at a fixed speed, pulsating vibration air is generated in the spraying chamber 8 
by driving the pulsating vibration air generation means 7 when the die 1 comes to the point P1 where the spraying 
chamber 8 is provided according to rotation of the rotary table 2, lubricant L is simultaneously sprayed from the spray 
nozzle 9, and lubricant L is applied on a surface (inner wall) 1s of the die 1, a surface (lower surface) 3s of the upper 
punch 3, and a surface (upper surface) 4s of the lower punch 4. 

[0153] Then, molding material m is charged in the die 1 which comes to the point P2 for charging molding material 
m in the die 1 accompanied with rotation of the rotary table 2 and extra molding material m is scraped. Thereafter, when 
the die 1 charged with molding material m comes to a point P3 for compressing molding material m, molding material 
m in the die 1 is compressed to produce a tablet by means of the upper punch 3 of which surface (lower surface) 3s is 
applied with lubricant L and the lower punch 4 of which surface (upper surface) 4s is applied with lubricant L. Further, 
when the die 1 comes to a point P4, a tablet T is discharged from the die 1 so that the tablet T is produced. 
[0154] Fig.3(a) shows schematic construction around the spraying chamber 8 and Fig.3(b) illustrates construction 
by an example of pulsating vibration air generation means 7. 

[0155] In this example, the pulsating vibration air generation means 7 Is connected to the spraying chamber 8 via 
a conduit 13. 

[0156] In Fig.3(b) the numeral 71 shows a blower, 72 shows a cylindrical tube, 73 shows a valve element provided 
rotatably around a rotary axis 74 so as to divide inside of the tube 72 into two parts. The conduit 13 and a conduit 14 
coupled to the blower 71 are connected at a given place of the side of the tube 72. The valve element 73 is designed to 
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be rotated at a desired rotational velocity by means of a valve rotation control means (not shown). 
[0157] When the blower 71 is rotated at a given rotation number and the valve element 73 Is also rotated at a given 
rotational speed, the spraying chamber 8 and the blower 71 are connected as the valve element 73 is positioned at a 
place shown by a solid line in the figure. When the valve element 73 is positioned at a place shown by a dotted line, the 
5 spraying chamber 8 and the blower 71 are blocked off by the valve element 73. Accordingly, pulsating vibration air with 
its peak at atmospheric pressure and its valley at negative pressure shown in Fig. 4(a) or pulsating vibration air with its 
peak and valley at negative pressure shown in F1g.4(b) can be produced in the spraying chamber 8. 
[0158] Here "negative pressure" means that the pressure in the spraying chamber 8 Is lower than outside pressure 
(atmospheric pressure). 

w [0159] When lubricant L is sprayed from the spray nozzle 9 while generating pulsating vibration air shown in 
Fig.4(a) or Fig.4(b), sprayed lubricant L is diffused by the pulsating vibration air and is uniformly applied on the surface 
(inner wall) 1s of the die 1 , the surface (lower surface) 3s of the upper punch 3 and the surface (upper surface) 4s of 
the lower punch 4 both of which are provided so as to correspond to the die 1 housed in the spraying chamber 8. 
[0160] According to this tablet production method, as lubricant L can be uniformly applied on the surface (inner wall) 

is 1s of the die 1, the surface (lower surface) 3s of the upper punch 3, and the surface (upper surface) 4s of the lower 
punch 4, molding material m can be prevented from adhering on the die 1 , the upper punch 3, and the lower punch 4 
of the tabletting machine A even if the amount of lubricant L sprayed in the spraying chamber 8 is only a little regardless 
of the kinds of active substance, diluting agent, and lubricant. 

[0161] This method is characterized In that the amount of lubricant sprayed in the spraying chamber is remarkably 
20 reduced utilizing this effect. The spray amount of lubricant L to be sprayed in the spraying chamber 8 is controlled to be 
greater than or equal to 0.0001 weight % and less than or equal to 0.2 weight % per the weight of tablet. Further it may 
be controlled greater than or equal to 0.0001 weight % and less than or equal to 0.1 weight %. 
[0162] According to this method, only a part of lubricant L applied on the surface (inner wall) 1s of the die 1 , the 
surface (lower surface) 3s of the upper punch 3, and the surface (upper surface) 4s of the lower punch 4 exists on the 
25 surface of the tablet and the tablet doesnl Include lubricant L therein. Therefore, the used amount of lubricant L for the 
tablet T is remarkably small comparing with the tablet produced by the prior production method. Hence, a problem, 
which has been found in the prior tablet, wherein disintegration time of tablet delays because of water repellency of 
lubricant L is never happened. 

[0163] Further, because lubricant L isn't included in the molding material m, produced tablet can obtain practical 
30 hardness even if tabletting pressure Is low (practically less than 1 ton/c m 2 ) comparing with the case that molding mate- 
rial m including lubricant L is tab letted. 

[0164] Accordingly, if the tablet T produced by the production method is used as an uncoated tablet, it becomes a 
rapidly disintegrate tablet and is suitable as a tablet which is required to be disintegrated at an objective region like an 
intrabuccally rapidly disintegrate tablet. 
35 [0165] If a film coat which can be dissolved at an objective region is executed on the surface of the tablet T, the tab- 
let itself can be immediately dissolved at the objective region so that a tablet which can be dissolved at an objective 
region can be produced. 

[0166] Further, when granule of which surface of a part containing active substance is filmed is included in a tablet 
as granule containing active substance, the film coated on the surface isn't destroyed at the time of compression (tab- 
40 letting) because the tablet T can be compressed (tabletted) at low pressure. Accordingly, the film coated on the granule 
containing active substance can bring out a desired objective function. 

[0167] For example, the film coated on the granule containing active substance aims at prolongation of mode of 
action, the tablet also has sustained release because of the film. 

[0168] Therefore, if unfilmed granule containing active substance and filmed granule containing active substance 
45 are mixed in the tablet T, they are immediately released from the tablet T when the tablet T is disintegrated. The active 
substance contained in the unfilmed granule is immediately absorbed in a body when the tablet is disintegrated. There- 
fore, the tablet has superior rapid onset of action. 

[0169] As for the filmed granule containing active substance, for example, it the film aims at prolongation of mode 
of action, the tablet also becomes to have prolongation of mode of action because of the function of the film. 

so [0170] Namely, the tablet has both rapid onset of action and prolongation of mode of action. 

[0171] If the active substance is analgesic (morphine hydrochloride and so on), anti-inflammatory agent (indomet- 
acin, diclofenac sodium and so on), or antidote(sulphyrine and so on), unfilmed granule containing such agent and 
filmed granule containing such agent are mixed In the tablet T Thereby, a new tablet such as a once daily tablet, namely 
a quick & slow release tablet, by which pain, Inflammation or fever of a patient Is Immediately remedied and analgesic 

55 action, anti-inflammatory action, or antidote action is kept long and also has rapid onset of action when a patient takes 
this medicine can be obtained. 

[0172] Moreover, when granule containing active substance in a base matrix is included in the tablet T as granule 
containing active substance, the function of the base matrix isn't destroyed at the time of compression (tabletting) 
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because the tablet T can be compressed (tabletted) at low pressure. Accordingly, the base matrix can bring out a 
desired objective function. 

[0173] Therefore, if unfilmed granule containing active substance and granule containing active substance in the 
base matrix are mixed in the tablet T, they are immediately released from the tablet T when the tablet T is disintegrated, 
s The active substance contained in the unfilmed granule is immediately absorbed in a body when the tablet T is disinte- 
grated. Therefore, the tablet has superior rapid onset of action. 

[0174] As for the granule containing active substance in the base matrix, for example, if the base matrix aims at pro- 
longation of mode of action, the tablet T also becomes to have prolongation of mode of action because of the function 
of the base matrix. 

w [0175] Namely, the tablet T has both rapid onset of action and prolongation of mode of action. 

[0176] If the active substance is analgesic (morphine hydrochloride and so on), anti-inflammatory agent (indomet- 
acin, diclofenac sodium and so on), or antidote (sulphyrine and so on), unfilmed granule containing such agent and 
granule containing such agent In the base matrix are mixed in the tablet T. Thereby, a new tablet such as a once daily 
tablet, namely a quick & slow release tablet, by which pain, inflammation or fever of a patient is Immediately remedied 

75 and analgesic action, anti-inflammatory action, or antidote action is kept long and also has rapid onset of action when 
a patient takes this medicine can be obtained. 

[0177] It is preferable to reduce the amount of lubricant L sprayed in the spraying chamber 8 as far as sticking of 
molding material m to the die 1 , the upper punch 3, and the lower punch 4 of the tabletting machine A is prevented. In 
order to prevent that the disintegration time of the produced tablet is extended and the hardness is lowered, it is prefer- 
20 ably greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent per a tablet, although 
it depends on the nature of the molding material. According to an experiment, when the amount of lubricant L was 
greater than or equal to 0.001 weight percent and less than or equal to OA weight percent per a tablet, it was found that 
problems such as sticking weren't caused and continuous tabletting could be executed. 

[0178] Because lubricant L is uniformly applied on the surface of the tablet T (uncoated tablet), there is no wide var- 
25 iation of disintegration time of the tablet and elution time of the active substance. 

[0179] Hence, there is no variation of the time before appearing the effect of drugs between tablets. 
[0180] Next, the present invention will be explained based on concrete experimental data. 

(Experiment 1) 

30 

[0181] According to normal fluid-bed granulation method, polyvinyl alcohol was sprayed on the powder of which 
prescription was shown in the following table 1 , particle was grown, and granulated material with prescribed size was 
manufactured. Then, the obtained granule was sized by means of a No.28 mesh. Next, it was tabletted to produce a 
130mg tablet at a speed of rotating a rotary table 2 at 30 times per a minute by means of the tabletting machine A with 

35 7mm diameter punch and die set 

[0182] When tabletting, magnesium stearate was used as lubricant. The amount of air sprayed from the nozzle 9 
shown in Fig.3(a), rotation number and suction amount of the pulsating vibration air generation means 7 were controlled 
in such a manner that the amount of the magnesium stearate sprayed in the spraying chamber 8 was adjusted such 
that weight % of lubricant L included in one produced tablet became 0,03 weight % for the entire amount of the tablet. 

40 [0183] More concretely, pulsating vibration air of which period was more than or equal to 1 Hz and less than or equal 
to 10Hz, its valley was about 10% - 5% lower than atmospheric pressure, and its peak was almost equal to or a litter 
lower than atmospheric pressure was used in this experiment. 

[0184] WSG-type 15 by Glatt Co., Ltd. was used as a fluid-bed granulator and HATA HT-X20 by Hata Seisakusho 
Co., Ltd. was used as a main body of a tabletting machine. 

45 



Table 1 



combined ingredient 


weight % 


Levodopa (Japanese Pharmacopoeia) 


9.0 


Lactose 


57.5 


Cornstarch 


28.5 


Polyvinyl alcohol 


5.0 


Total 


100.0 
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(Comparison 1) 

[0185] Magnesium stearate was added as lubricant for the granule produced like the experiment 1 in a ratio of 0.03 
weight % for the entire amount of a tablet. After they were well mixed by a V type mixer, they were continuously tab letted 
5 by an internal lubricant method at a speed of rotating the rotary table at 30 times per minute by means of a set of 7mm 
punch and die so as to produce the material into a 130mg tablet. However, tablet wasnl continuously produced 
because molding material adhered on the punches and the dies. 

[0186] Then in order to solve this, magnesium stearate was added as lubricant for the granule used In the experi- 
ment 1 in a ratio of 0.8 weight % for the entire amount of a tablet. After they were well mixed by a V type mixer, they 
w were continuously tab letted by an internal lubricant method at a speed of rotating the rotary table at 30 times per minute 
by means of a set of 7mm punch and die so as to produce the material into a 130mg tablet. 

[0187] However, it was hard to continuously produce a tablet because molding material adhered on the punches 
and the dies. 

[0188] HATA HT-X20 by Hata Selsakusho Co., Ltd. was used as the tabletting machine A, 

15 

(Comparison 2) 

[0189] The granule produced like the experiment 1 was tabletted by means of a set of 7mm punch and die so as to 
produce a 130mg tablet. Stearate magnesium was applied on the surfaces 3s, 4s of the punches 3, 4 and the surface 
20 1s of the die 1 according to the method described In JP-B-41-11273 so that the weight % of lubricant became 0.03 
weight % per a produced tablet. Then the material was continuously tabletted at a speed of rotating the rotary table at 
30 times per minute. 

[0190] HATA HT-X20 by Hata Seisakusho Co., Ltd. was used as the tabletting machine A. 
[0191] Next, disintegration test according to Japanese Pharmacopoeia was executed for three kinds of tablets pro- 
25 duced according to the experiment 1 , the comparison 1 , and the comparison 2 at a given test number (N=5). 
[0192] The result is shown in Table 2. 



Table 2 





Tabletting Pressure 
(ton/cm 2 ) 


hardness (kg) 


Disintegration time (mln) 
(n = 5) 








Average measurement 
(standard variation) 


experiment 1 


0.7 


9 


6.0 (±0.2) 


comparison 1 


0.7 


6 


10,2 (±0.9) 


comparison 2 


0.7 


9 


8.0 (±0.6) 



40 

[0193] According to the table 2, it was found that the experiment 1 had high hardness comparing with the compar- 
ison 1 and had short disintegration time comparing with the comparisons 1 and 2. And also its disintegration time 
doesn't widely vary. 

[0194] Also it was found that in the experiment 1 had the same hardness as the comparison 2, however, disintegra- 
45 tion time was short and variation of disintegration time was small. 

[0195] When the rotary type tabletting machine A provided with the pulsating vibration air generation means 7 
shown in Fig.1 was used, it was found that the produced tablet has practical hardness at a tabletting pressure of 0.7 
ton/cm 2 . 

[0196] As the result, it was also found that in the experiment 1 lubricant was uniformly applied on the surface of the 
so tablet. 

[0197] The standard deviation of the disintegration time of the tablet in the experiment 1 was 0.2 and the disinte- 
gration time of each tablet was less than or equal to 7%. From the above experiment, it was found that the standard 
deviation of the disintegration time of the tablet or the diluting time of active substance could easily become less than 
or equal to 15% of the average disintegration time of the tablet or the average diluting time of active substance. 
55 [0198] Moreover according to the above experiment, it was found that the standard deviation of the disintegration 
time of the tablet or the diluting time of active substance could easily become less than or equal to 1 0% of the average 
disintegration time of the tablet or the average diluting time of active substance. Furthermore, it was also found that the 
standard deviation of the disintegration time of the tablet or the diluting time of active substance could easily become 
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less than or equal to 7.0% of the average disintegration time of the tablet or the average diluting time of active sub- 
stance. 

[0199] Therefore, it was cleared that a tablet without having variation of disintegration time and diluting time of 
active substance could be easily produced. 

5 [0200] In this embodiment, the system shown in Fig.3(b) was used as a pulsating vibration air generation means 7. 
However, it is only an example and any kinds of system can be used as the pulsating vibration air generation means 7. 
For example, the blower 71 may be connected to the end of the conduit 13, a solenoid valve may be provided In the 
middle of the conduit 1 3 for opening and closing the conduit 1 3, the blower 71 may be rotated at a given rotation number 
so as to suck air in the spraying chamber 8, and the conduit 13 may be opened or closed at a prescribed period by the 

w solenoid valve. Otherwise the blower 71 may be connected to the end of the conduit 13, the blower 71 may be rotated 
fast or slowly at a given period, and air in the spraying chamber 8 may be sucked strongly and weakly. 
[0201] Also in the above-mentioned embodiment, the pulsating vibration air shown in Fig,4(a) or Fig.4(b) was gen- 
erated. The system shown in Fig.5 may be constructed and the pulsating vibration air shown in FIg.6(a) or FIg.6(b) may 
be generated in the spraying chamber 8. Namely, !n the embodiment shown In F1g.5, a pulsating vibration air generation 

75 means 7 A is connected to the end of the conduit 13, a hopper 15 storing lubricant L is connected in midstream of the 
conduit 1 3, and a compressed air generation means 1 6 such as a cylinder charging compressed air is connected to the 
hopper 1 5 as shown in Fig.5(a). The numeral 1 7 in Fig. 5(a) shows a blower provided if required. When the blower 1 7 
is driven, air in the spraying chamber 8 is sucked and pulsating vibration air supplied in the spraying chamber 8 and 
lubricant L are Induced to be discharged from the spraying chamber 8. 

20 [0202] The system shown in Rg.5 is provided with the nozzle means for spraying lubricant mixed with positive pul- 
sating vibration air so that the construction of the spraying chamber 8 can be simplified. 

[0203] As shown in Fig.5(b), the pulsating vibration air generation means 7A is provided with the blower 71 , the 
cylindrical tube 72 connected to the conduit 13 between the blower 71 and the hopper 15, and the valve element 73 
which Is rotatable around the rotary axis 74 in the tube 72 and is designed to divide the inside of the tube 72 into two 
25 parts. The conduit 13 and the conduit 14 coupled to the blower 71 are connected to the side of the tube 72. The valve 
element 73 is constructed so as to be rotated at a desired rotational velocity by means of a valve rotation control means 
(not shown). 

[0204] When the blower 71 is rotated at a given rotation number to send air to the spraying chamber 8 and the valve 
element 73 is also rotated at a given rotational velocity, the spraying chamber 8 and the blower 71 are connected when 

30 the vatve element 73 Is located at the place shown as a slid line in the figure. When the valve element 73 is located at 
a dotted line, the spraying chamber 8 and the blower 71 are blocked off by the valve element 73. Accordingly pulsating 
vibration air with its peak at positive pressure and its valley at atmospheric pressure as shown in Fig.6(a) is generated 
in the spraying chamber 8. Otherwise, pulsating vibration air with its peak and valley at positive pressure as shown in 
Fig.6(b) may be generated in the spraying chamber 8. While keeping this condition, the compressed air generation 

35 means 16 may be driven to feed lubricant L contained in the hopper 15 to the conduit 13 and a fixed amount of lubricant 
L may be supplied in the spraying chamber 8 together with the current of pulsating vibration air. 
[0205] Here positive pressure means that the pressure in the spraying chamber 8 is higher than the pressure out- 
side of the spraying chamber 8. 

[0206] Otherwise, the blower 71 may be provided at the end of the conduit 13, the solenoid valve for opening and 
40 closing the conduit 13 may be provided in the midstream of the conduit 13, the blower 71 may be rotated at a given rota- 
tion number to feed air in the spraying chamber 8, the conduit 1 3 may be opened and closed periodically by the solenoid 
valve, then pulsating vibration air may be generated in the spraying chamber 8 and the conduit 13. While keeping such 
a condition, the compression air generation means 16 may be driven to feed lubricant L contained in the hopper 15 to 
the conduit 13 and a fixed amount of lubricant L is supplied in the spraying chamber 8 together with the current of pul- 
45 sating vibration air. On the other hand, the blower 71 may be connected at the end of the conduit 13, the blower 71 may 
be rotated fast or slowly at a given period so as to feed air strongly or weekly in the spraying chamber 8, and pulsating 
vibration air may be generated In the spraying chamber 8 and the conduit 13. While keeping this condition, the com- 
pression air generation means 16 may be driven so as to feed lubricant L contained in the hopper 15 to the conduit 13 
and a fixed amount of lubricant L may be supplied in the spraying chamber 8 together with the current of pulsating vibra- 
50 tion air. 

[0207] When pulsating vibration air shown in Fig.6(a) or Fig. 6(b) is used wherein its period is more than or equal to 
1Hz and less than or equal to 10Hz, its peak is about 10% - 5% higher than atmospheric pressure, and its valley is 
almost equal to or a litter higher than atmospheric pressure, the effect same as the experiment 1 can be obtained (same 
as following embodiment 2 and 3). 

55 

(Embodiment of the Invention 2) 

[0208] Here, an example of producing several shapes of tablets by means of punches and a die for constructing a 
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female mold of a tablet with an engraved mark or a dividing line, or an anomalous tablet as the die 1 , the upper punch 
3, and the lower punch 4 of the rotary type tabletting machine A. 

(Experiment 2) 

5 

[0209] Several anomalous tablets hawing the shape shown in Fig. 7 - 11 were produced using a female mold for 
constructing a tablet shown in Fig. 7 - Fig.1 1 as the die 1 , the upper punch 3, and the lower punch 4 of the rotary type 
tabletting machine A. 

[0210] More concretely explained, according to normal fluid-bed granulation method, glybuzole and mannitol were 
w mixed at a ratio of 7 : 3, polyvinyl alcohol was sprayed, granule having a prescribed particle size and prescribed particle 
size distribution was manufactured, and the obtained granule was sized by means of a No.28 mesh. 
[0211] The punches 3, 4 and the die 1 for constructing a female mold of the tablets shown in Fig.7 - Fig.1 1 were 
housed in the spraying chamber 8, pulsating vibration air shown in Fig.4(a) was generated, magnesium stearate was 
applied as lubricant L on the surface 3s, 4s of the punches 3, 4 and the surface 1s of the die 1 , and granule was con- 
15 tinuously tabletted at a speed of rotating the rotary table 1 at 30 times per a minute by means of the lubricated punches 
3, 4 and the die 1. 

[0212] When tabletting, magnesium stearate was used as lubricant. The amount of air sprayed from the nozzle 9 
shown in Fig.3(a), rotation number and suction amount of the pulsating vibration air generation means 7 were controlled 
in such a manner that the amount of the magnesium stearate sprayed In the spraying chamber 8 was adjusted such 
20 that weight % of lubricant L included in one produced tablet became 0.03 weight % for the entire amount of the tablet. 
[0213] More concretely, pulsating vibration air of which period was more than or equal to 1 Hz and less than or equal 
to 10Hz, its valley was about 10% - 5% lower than atmospheric pressure, and its peak was almost equal to or a litter 
higher than atmospheric pressure was used in this experiment. 

[0214] WSG-type 15 by Glatt Co., Ltd. was used as a fluid-bed granulator and HATA HT-X20 by Hata Selsakusho 

25 Co., Ltd. was used as a main body of a tabletting machine. 

[0215] The tablet in Fig.7(a) shows a circular tablet generally called flat plain, the tablet in Fig.7(b) shows a circular 
tablet generally called shallow concave plain, the tablet in Fig. 7(c) shows a circular tablet generally called normal con- 
cave plain, the tablet in Fig.7(d) shows a circular tablet generally called deep concave plain, tablet in Fig.7(e) shows a 
circular tablet generally called ball or pill, tablet in Fig. 7(f) shows a circular tablet generally called flat beveled edge. 

30 [0216] The tablet in Fig. 8(a) shows a circular tablet generally called double radius, the tablet in Fig.8(b) shows a 
circular tablet generally called bevel and concave, the tablet in Fig.8(c) shows a circular tablet generally called dimple, 
the tablet in Fig. 8(d) shows a circular tablet called ring, the tablet in Fig. 8(e) shows a a circular tablet generally called 
rim, and the tablet in Fig. 8(0 shows a capsule type tablet generally called capsule. 

[0217] The tablet in Fig. 9(a) shows an oval tablet generally called oval, the tablet in Fig. 9(b) shows an elliptical tab- 
35 let generally called ellipse, the tablet in Fig. 9(c) shows a rectangular tablet generally called square, the tablet in Fig.9(d) 
shows a triangular tablet generally called triangle, the tablet in Fig.9(e) shows a pentangular tablet generally called pen- 
tagon, and the tablet in Fig. 9(f) shows a hexagonal tablet generally called hexagon. 

[0218] The tablet in Fig.1 0(a) shows a heptagonal tablet generally called heptagon, the tablet in Fig. 10(b) shows an 
octagonal tablet generally called octagon, the tablet in Fig. 10(c) shows a diamond-shaped tablet generally called dia- 
40 mond, the tablet in Fig. 1 0(d) shows a pillow-shaped tablet generally called pillow or ballel, the tablet in Fig, 1 0(e) shows 
a rectangular tablet generally called rectangle, and the tablet in Fig.1 Of) shows an almond-shaped tablet generally 
called almond. 

[0219] The tablet In Flg.1 1(a) shows a sagittal tablet generally called arrow head, the tablet in Fig.1 1 (b) shows a 
bullet-shaped tablet generally called bullet, the tablet in Fig.1 1 (c) shows a semilunar tablet generally called half moon, 
45 the tablet shown in Fig.1 1 (d) shows a shell-shaped tablet generally called shelled, the tablet in Fig. 1 1 (e) shows a heart- 
shaped tablet generally called heart, and the tablet in Fig. 11(f) shows a star-shaped tablet generally called star. 

(Comparison 3) 

50 [0220] Magnesium stearate was added as lubricant for the granule produced like the experiment 2 in a ratio of 1 .0 
weight % for the entire amount of a tablet. After they were well mixed by a V type mixer, they were continuously tabletted 
by means of the punches 3, 4 and the die 1 used in the experiment 1 according to an internal lubricant method at a 
speed of rotating the rotary table at 30 times per minute. 

[0221] WSG-type 1 5 by Glatt Co., Ltd. was used as a fluid-bed granulator and HATA HT-X20 by Hata Selsakusho 
55 Co., Ltd. was used as a main body of a tabletting machine. 

[0222] For each experiment 2 and comparison 3, material was continuously tabletted for 5 hours by means of 
punches and a die constructing a female mold shown in Fig.7 Fig.1 1 and produced tablet was sampled with time. Time 
which didn't cause sticking was measured by smoothness of produced tablet surface. In the experiment 2, sticking 
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wasnl happened after 5 hours. However, in the comparison 3 sticking was happened after 1 hour and inferior goods 
were produced. 

[0223] From the above-mentioned results, it became apparent that the tablet production method of the present 
invention could be preferably used for producing a tablet with an engraved mark or a dividing line, or an anomalous tab- 
5 let. 

[0224] The same experiments as the experiment 2 and the comparison 3 were executed for a tablet with an 
engraved mark or a dividing line. The punches 3, 4 and the die 1 of the external lubricant spraying type tabletting 
machine A were housed in the spraying chamber 8, pulsating vibration air shown In Rg.4(a) was generated, magne- 
sium stearate was applied as lubricant L on the surface 3s, 4s of the punches 3, 4 and the surface 1s of the die 1 , and 
w granule was continuously tab letted by means of the lubricated punches 3, 4 and the die 1 . It was found that sticking was 
hardly caused for the tablet with an engraved mark or a dividing line in this case comparing with an internal lubricant 
method wherein material mixed with magnesium stearate as lubricant L was continuously tabletted. 

(Embodiment of the Invention 3) 

75 

[0225] Here an example for producing a tablet (multiple unit tablet) including granule containing active substance 
(so called microcapsule) by means of the rotary type tabletting machine A shown in the embodiment of the invention 1 
will be explained. (Production of Granule on which Surface is Film Coated) 

20 1) Reference 1 (production of sustained release microcapsule granule containing theophylline as active substance) 

[0226] While a mixture of 50g of theophyline, 25g of cornstarch, 25g of powder sugar was added to 900g of circular 
granule crystalline cellulose (brand name : CELFIA, Asahi Chemical Industry Co., Ltd.) as nuclear particle by a quanti- 
tative feeder at a rate of 10g/min mass flow rate, 100g of ethanol losution in which 5g of hyd roxyp ropy Ice llu lose (brand 

25 name: HPC-L, Nippon Soda Co., Ltd.) was dissolved was sprayed at a rate of 5g/min. mass flow rate , and the mixture 
was kneaded and granulated, using a centrifugal fluid coating means (CF-360 type, Freund Industrial Co., Ltd.). Then 
granule was taken out, left at rest for drying at 60°C for one hour, and uncoated granule was obtained. 
[0227] 1 .Okg of the obtained uncoated granule was fed in the centrifugal fluid coating means, 2000g of ethanol solu- 
tion in which 100g of aminoalkylmetaacrilatecopotymer (brand name : EudragitRS, Rohm Pharma Co., Ltd.) was dis- 

30 solved was spray coated, dried through circulation at B0°C for twelve hours, then sustained release microcapsule 
granule was obtained (such obtained sustained release microcapsule granule is called reference 1). 

2) Reference 2 (production of microcapsule formed with enteric coating) 

35 [0228] 1 .Okg of the uncoated granule obtained in the reference 1 was fed in the centrifugal fluid coating means (CF- 
360 type, Freund Industrial Co., Ltd.), 1500ml of water dispersions comprising 180g of aminoalkylmetaacrilatecopoly- 
mer (brand name: EudragitRS, R6hm Pharma Co., Ltd), 1 8g of triacetin (YukI Gosei Kogyo Co., Ltd.), 90g of talc as a 
dry solid standard was sprayed on 300g of 50 mesh lactose (brand name : DMV-50M, Pharmatose Co., Ltd.) at a rate 
of 6ml per minute, after the film was produced 60%, dried through circulation at 60°C for twelve hours, then enteric coat- 

40 ing microcapsule was obtained (such obtained enteric coating microcapsule granule is called reference 2). 

(Experiment 3) 

[0229] 700g of lactose for direct tabletting (brand name : tabletose, Taiyo Kagaku Co., Ltd.) and 300g of crystalline 
45 cellulose (brand name : AvicelPHI 01 , Asahi Chemical Industry Co., Ltd.) were mixed with 1 kg of the sustained release 
microcapsule granule of the reference 1 and granule for tabletting was obtained. 

[0230] Magnesium stearate (Sakai Chemical Industry Co., Ltd.) was uniformly sprayed as lubricant L as dry type 
on the surface (Inner wall) 1s of the die 1 , the surface (lower surface) 3s of the upper punch 3, and the surface (lower 
surface) 4s of the lower punch 4 while pulsating vibration air is generated in the spraying chamber 8. The granule was 
so tabletted at a tabletting pressure of 500kg/punch f 1000kg/punch, and 1500kg/punch by means of a flat punch with a 
dividing line. Then sustained release microcapsule tablet (multiple unit tablet) with a dividing line was obtained. 
[0231] The amount of magnesium stearate contained in the obtained sustained release microcapsule tablet (multi- 
ple unit tablet) was measured. It was 0.07 weight %. 

[0232] In this experiment, pulsating vibration air of which period was more than or equal to 1 Hz and less than or 
55 equal to 1 0Hz, its valley was about 10% - 5% lower than atmospheric pressure, and its peak was almost equal to or a 
litter lower than atmospheric pressure was used in this experiment. 
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(Experiment 4) 

[0233] 35 Og of lactose for direct tabletting and 150g of crystalline cellulose were mixed with 500g of enteric micro- 
capsule of the reference 2 and granule for tabletting was obtained. 

[0234] Magnesium stearate (Sakai Chemical Industry Co., Ltd.) was uniformly sprayed as lubricant L as dry type 
on the surface (inner wall) 1 s of the die 1 , the surface (lower surface) 3s of the upper punch 3, and the surface (lower 
surface) 4s of the lower punch 4 while pulsating vibration air is generated in the spraying chamber 8. The granule was 
tabletted at a tabletting pressure of 500kg/punch, 1000kg/punch, and 1500kg/punch by means of a flat punch with a 
dividing line as the punch 3 of the rotary type tabletting machine A shown in the embodiment of the invention 1 . Then 
enteric microcapsule tablet (multiple unit tablet) with a dividing line was obtained. 

[0235] In this experiment, pulsating vibration air of which period was more than or equal to 1 Hz and less than or 
equal to 10Hz, its valley was about 10% - 5% lower than atmospheric pressure, and its peak was almost equal to or a 
litter lower than atmospheric pressure was used in this experiment 

[0236] The comparisons 4 and 5 show examples when sustained release microcapsule tablet (multiple unit tablet) 
with a dividing line is produced according to the prior internal lubricant method. 

(Comparison 4) 

[0237] 700g of lactose for direct tabletting, 280g of crystalline cellulose, and 20g of magnesium stearate as lubri- 
cant were mixed with 1 kg of sustained release microcapsule granule of the reference 1 and granule for tabletting was 
obtained. 

[0238] Then the granule was tabletted at a tabletting pressure of 500kg/punch, 1000kg/punch, and 1500kg/punch 
by means of a flat punch with a dividing line and sustained release microcapsule tablet (multiple unit tablet) with a divid- 
ing line was obtained. 

(Comparisons) 

[0239] 700g of lactose for direct tabletting, 280g of crystalline cellulose, and 20g of magnesium stearate as lubri- 
cant were mixed with 1 kg of enteric microcapsule granule of the reference 2 and granule for tabletting was obtained. 
[0240] Then the granule was tabletted at a tabletting pressure of 500kg/punch, 1000kg/punch, and 1500kg/punch 
by means of a flat punch with a dividing line and enteric microcapsule tablet (multiple unit tablet) with a dividing line was 
obtained. 

(Comparison 6) 

[0241] In this comparison, sustained release microcapsule tablet (single unit tablet) was produced according to the 
prior internal lubricant method. 

[0242] 25 g of theophylline, 700g of lactose for direct tabletting, 265g of crystalline cellulose, and 1 0g of magnesium 
stearate as lubricant were mixed and granule for tabletting was obtained. 

[0243] Then the granule was tabletted at a tabletting pressure of 500kg/punch, 1000kg/punch, and 1500kg/punch 
by means of a flat punch with a dividing line and uncoated tablet with a dividing line was obtained. 
[0244] Then 2000g of ethanol dispersing liquid in which 100g of ethyl cellulose (brand name : ETHOCEL, 
DowChem. Co., Ltd.) was dispersed was sprayed to the obtained uncoated tablet and sustained release single unit tab- 
let with a dividing line was obtained, 

[0245] Next, relationship of tabletting pressure and hardness of tablet was examined for each experiment 3, 4, and 
comparison 4, 5. 

(relation of tabletting pressure and hardness of tablet) 

[0246] Mechanical strength (hardness) of the tablet obtained in the experiment 3, 4 and comparison 4, 5 was meas- 
ured by means of tablet hardness measurement means (name : TH203CP, Toyama Sangyo Co., Ltd.). 
[0247] The result is shown in table 3 and Fig. 12. 
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Table 3 



tabletting pressure 
(kg/punch) 


Hardness 




Experiment 3 


Experiment 4 


Comparison 4 


Comparison 5 


500 


5.0 


5.5 


2.0 


2.0 


1000 


10.0 


11.0 


4.5 


5.0 


1500 


14.0 


15.0 


9.0 


9.5 



[0248] According to the result of the table 3 and Flg.12 r a tabletting pressure over 1000kg/punch was required to 
obtain practical hardness (generally hardness to be destroyed at 3.7kg - 7.0kg is required) in the comparisons 4 and 5. 
However, it was found that adequate hardness was obtained at a tabletting pressure of 500kg/punch in the experiments 
3 and 4. 

[0249] From these results, it became clear that tablet with practical hardness could be produced at lower tabletting 
pressure than the prior art according to the present invention. 

(Dissolution Test) 

[0250] The tablet produced at a tabletting pressure of 500kg/punch in the experiments 3 and 4 (hereinafter called 
experiment 5 and experiment 6 respectively) and the tablet produced at a tabletting pressure of 1 0OOkg/punch in the 
comparisons 4 and 5 (hereinafter called comparison 7 and comparison 8 respectively) were used as specimen of dis- 
solution test. 

[0251] In the dissolution test, dissolution rate was measured by a first liquid by Japanese Pharmacopoeia the 1 1 th 
edition for first two hours, the specimen was pulled up after two hours and transferred to a second liquid to obtain dis- 
solution rate again according to a rotary basket method described in dissolution test of Japanese Pharmacopoeia the 
11 th edition. 

[0252] The result is shown in the following table 4 and Flg.13. 



Table 4 



Dissolution 
Time (hour) 


Experiment 5 


Comparison 7 


Reference 1 


Experiment 6 


Comparison B 


Reference 2 


0 


0 


0 


0 


0 


0 


0 


0.25 


5 


15 


5 


0 


30 


0 


0.50 


12 


40 


10 


0 


70 


0 


0.75 


15 


65 


15 


0 


95 


0 


1.00 


22 


80 


20 


0 


100 


0 


1.50 


30 


95 


30 


0 


100 


0 


2.00 


41 


100 


40 


2 


100 


1 


2.50 


51 


100 


50 


55 


100 


60 


3.00 


61 


100 


60 


100 


100 


100 


4.00 


82 


100 


80 


100 


100 


100 


5.00 


100 


100 


100 


100 


100 


100 



[0253] From the above-mentioned results of table 4 and Fig. 13, it was found that each tablet in the experiment 5 
and the experiments 6 showed similar dissolution behavior as the sustained release microcapsule granule (reference 
1) and the enteric microcapsule granule (reference 2) respectively. According to the above-mentioned relation of the 
tabletting pressure and the tablet hardness, and the result of this experiment, it became apparent6 that the film coated 
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on the surface of the microcapsule granule didn't cause damage while tabletting because it could be tabletted at low 
pressure. On the other hand, it was found that each tablet in the comparisons 7 and 8 lost sustained release function 
and enteric function respectively. 

5 (Dissolution Test of Dividable Tablet) 

[0254] Next, equally divided tablet of the experiments 5 and 6 and equally divided tablet of the comparison 6 were 
used as specimen of dissolution test and dissolution rate was obtained according to the same method of the above- 
mentioned dissolution test. 
w [0255] The result is shown in the following table 5 and Fig. 14. 



Table 5 





Dissolution 


Experiment 5 


Experiment 5 


Experiment 6 


Experiment 6 


Comparison 6 


comparison 6 


15 


Time (hour) 




(divided) 




(divided) 




(divided) 




0 


0 


0 


0 


0 


0 


0 




0.25 


5 


7 


0 


0 


5 


40 




0.50 


12 


13 


0 


0 


10 


75 


20 
















0.75 


15 


16 


0 


0 


15 


90 




1.00 


22 


23 


0 


0 


20 


100 




1.50 


30 


41 


0 


1 


30 


100 


25 


2.00 


41 


52 


2 


3 


40 


100 




2.50 


51 


64 


55 


60 


50 


100 




3.00 


61 


B3 


100 


100 


60 


100 


30 


4.00 


B2 


100 


100 


100 


80 


100 




5.00 


100 


100 


100 


100 


100 


100 



[0256] From the above-mentioned results of table 5 and Fig.1 4, it was found that the tablets in the experiment 5 and 
35 the experiments 6 showed similar dissolution behavior as the sustained release microcapsule granule (reference 1 ) and 
the enteric microcapsule granule (reference 2) respectively and showed sustained release function and enteric function 
even If they were divided. However, the tablet in the comparison 6 lost sustained release function and enteric function 
when divided. 

[0257] From the above results, it became apparent that the tablet (multiple unit tablet) in the present invention didn't 

40 lost sustained release function and enteric function even if they were divided. 

[0258] In the embodiment of the invention 3 the multiple unit tablet of which granule surface was film coated was 
used. However, it is only an example. As a tablet having practical hardness can be produced at a low tabletting pressure 
according to the tablet production method of the present Invention, a multiple unit tablet including active substance in a 
base matrix can be produced without destroying or plastically deforming the granule contained in the tablet. 

45 [0259] When the amount of lubricant sprayed in the spraying chamber 8 is remarkably reduced like the embodiment 
of the invention 1 , a tablet which doesn't contain lubricant therein and is provided with a minute amount of lubricant ther- 
eon can be produced, so that disintegration time of the tablet doesn't delay. Therefore, If the tablet Is used as an 
uncoated tablet, it becomes a rapidly disintegrable tablet and it is suitable as a tablet which Is required to be Immediately 
disintegrated at an objective region like an intrabuccally rapidly disintegrable tablet. Further, if a film which can be dis- 

so solved at an objective region is coated on the surface, the tablet can be dissolved at the objective region when the film 
coat is dissolved. Accordingly, it is suitably used as a tablet which is required to be dissolved at the objective region. 
[0260] The inventors of the present invention measured the disintegration time of the tablet and the dissolution time 
of active substance produced In the experiments 1 - 4. They found that the standard deviation thereof was within 10% 
of the average disintegration time of the tablet and the average dissolution time of active substance. 

55 [0261] This embodiment showed an example in which a centrifugal fluid coating machine was used to produce 
granule to be contained in the tablet. However, warm air which is strengthened or weakened at a prescribed period may 
generated in a warm air conduit at a procedure of pelletizing the granule with a desired particle size, the granule may 
be pelletized in such a manner that a part of powder to be granulated and material under granulated always falls to be 
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piled on a screen while pelletizing, and a film may be formed on the granulated material by spraying coating liquid on 
the granulated material. It is because that when material is granulated while warm air which is strengthened or weak- 
ened at a prescribed period may generated in the warm air conduit at a procedure of pelletizing the granule with a 
desired particle size, the granule may be pelletized in such a mannerthat a part of powder to be granulated and material 
5 under granulated always falls to be piled on a screen while pelletizing, granulated material with small specific volume 
can be produced comparing with the granulated material which is produced by fluidizing powder to be granulated and 
material under granulated by means of steady flow warm air. The granulated material becomes hard so as to be 
scarcely damaged at the time of tabletting, therefore, a film coated on the granulated material becomes hardly dam- 
aged. 

10 [0262] The process for coating a film on the granulated material isn't limited to the above-mentioned fluid-bed coat- 
ing method. It may be executed according to a Pan coating method or a compression coating method. 
[0263] Examples of using a rotary type tabletting machine are explained in the embodiments of the invention 1 - 3, 
however, they are only examples and the present invention can be executed by using a single-shot tabletting machine 
such as an eccentric type tabletting machine other than the rotary type tabletting machine. 

75 [0264] In the above mentioned embodiments of the invention, a system wherein a hopper 1 5 is connected in mid- 
stream of the conduit 13 and the compression air generation means 16 such as an air cylinder charged with com- 
pressed air is connected to the hopper 1 5 is explained. However, a system for discharging lubricant L stored in the 
hopper 15 isnt limited to such a system. 

[0265] Fig.15 schematically shows a construction of such a system. 
20 [0266] According to this system, a pulsating vibration air generation means 7A is connected to one end 13a of the 
conduit 13, a discharge port 15a of the hopper 15 is connected in midway of the conduit 13, and an elastic membrane 
18 having an aperture (a slit in this example) 18a is provided for the discharge port 15a so as to become a bottom of 
the hopper 15 (see Fig. 16). 

[0267] The elastic membrane 18 is made of rubber such as a silicon rubber. 
25 [0268] The member shown as 15b in Fig. 15 is a lid and is provided for the hopper 15 removably and airtightly 
[0269] Next, operations of the system will be explained. 

[0270] Fig.1 7 is an explanatory figure schematically showing operation of the system. 

[0271] For using the system, the ltd 15b is airtightly attached on the hopper 1 5 after lubricant L is contained in the 
hopper 15. 

30 [0272] Then, when the pulsating vibration air generation means 7A Is driven to supply positive pulsating vibration 
air to the conduit 1 3, the air pressure in the conduit 1 3 becomes higher than that in the hopper 1 5 while positive pulsat- 
ing vibration air is at peak side. As shown in Fig.17(a), the elastic membrane 18 is deformed with its center curved 
upwardly in such a manner that the center becomes an antinode and the circumferential edge becomes a node. 
[0273] In this case, the section of the aperture (slit in this example) 1 8a becomes V-shaped with its upper end 

35 opened. A part of lubricant L stored in the hopper 15 drops in the V-shaped aperture (slit in this example) 18a. 

[0274] As positive pulsating vibration air changes from peak to valley, the air pressure in the conduit 13 is generally 
lowered so as to be the same as that in the hopper 15. The elastic membrane 18 Is going to get back to its original 
shape because of its resilience as shown in Fig. 17(b). The lubricant L dropped in the V-shaped aperture (si'rt in this 
example) 1 8a is caught in the aperture 1 8a. 

40 [0275] When the positive pulsating vibration air supplied in the conduit 13 is at its valley, the air pressure in the con- 
duit 1 3 becomes lower than that in the hopper 15 and the elastic membrane 1 8 is deformed with its center curved down- 
wardly In such a manner that the center is antinode and the circumferential edge is node as shown in Fgl. 17(c). 
[0276] In this case, the section of the aperture (slit in this example) 18a becomes reverse V-shaped with its lower 
end opened. The lubricant L caught in the aperture 18a is discharged to the conduit 13. 

45 [0277] Then the lubricant L discharged in the conduit 13 is immediately mixed with positive pulsating vibration air 
supplied in the conduit 13 to be dispersed therein and is pneumatically transported to a spraying chamber (refer to the 
spraying chamber 8 in Flg.5). 

[0278] The elastic membrane 18 repeats up and down vibration as shown in Fig,17(a) - Fig.17(c) according to 
vibration amplitude, wave length, wave shape, and vibration frequency of positive pulsating vibration air. 
so [0279] Therefore, as long as vibration amplitude, wave length, wave shape, and vibration frequency of positive pul- 
sating vibration air supplied in the conduit 13 are fixed, the elastic membrane 18 vibrates up and down at a fixed vibra- 
tion amplitude and frequency. Accordingly the amount of lubricant L discharged in the conduit 13 via the aperture (slit 
in this sample) 18a Is constant. 

[0280] Further according to this system, because positive pulsating vibration air Is supplied in the conduit 1 3, there 
55 are no phenomenon such as adhesion of powdered material on the inner wall of the conduit 1 3 and blowing-out of pow- 
dered material in the conduit 13 which have been seen in the case that steady air pressure is used for pneumatically 
transporting powdered material. 

[0281] Therefore, according to this system, lubricant L is discharged from the other end 13b of the conduit 13 at the 
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same density as the lubricant L discharged to the conduit 13. 

[0282] In other words this system can be functioned as a metering feeder. 

[0283] Therefore, when the other end 1 3b of the conduit 1 3 is connected to the spraying chamber (refer to spraying 
chamber 8 in Fig. 5), as long as the size of the aperture (slit in this example) 18a is fixed, and vibration amplitude, wave 

5 length, wave shape, and vibration frequency of positive pulsating vibration air supplied in the conduit 1 3 are fixed, lubri- 
cant L with constant density can be always supplied in the spraying chamber (refer to spraying chamber 8 in Fig. 5). 
[0284] Further, a media for pneumatically transporting lubricant L is air even If it is a positive pulsating vibration air 
so that the amount of lubricant L mixed with positive pulsating vibration air can be extremely minimized. 
[0285] Accordingly, because a minute amount of lubricant L can be always sprayed in stable condition in the spray- 

10 ing chamber (refer to spraying chamber 8 in Fig.5), minute amount of lubricant L can be applied on the surfaces of the 
punches(the surface (lower surface) 3s of the upper punch and the surface (upper surface) 4s of the lower punch 4 as 
shown in Fig.2) and the surface (inner wall) 1s of the die 1. 

[0286] In Fig. 16, the elastic membrane has a slit 18a, however, this is only a preferable example. The aperture pro- 
vided for the elastic membrane isn't limited to the slit 1 Ba and the aperture may be small ones or the number isn't limited 

is to one. For example, an elastic membrane with plural small apertures 1 Bb may be used as shown in Fig.1 8. 

[0287] When the size and the number of the aperture or conditions (vibration amplitude, wave length, wave shape, 
and vibration frequency) of positive pulsating vibration air supplied in the conduit 13 are varied, the density of lubricant 
L supplied in the spraying chamber (refer to the spraying chamber 8 in Fig.5) can be changed diversely. 
[0288] In this embodiment, a rotary type pulsating vibration air generation means 7A shown in Fig.3(b) and F1g.5(b) 

20 wherein the valve element 73 is provided rotatably around the rotary axis 74 so as to divide inside of the tube 72 into 
two parts is explained as a pulsating vibration air generation means. However, it isn't limited to such means 7A. 
[0289] Fig, 19 shows a section of other embodiment of pulsating vibration air generation means. 
[0290] The high pressure pulsating vibration air generation means 7B is provided with a valve chamber 94 having 
a valve seat 9. between an input port 91 and an output port 92 and a valve plug 96 which is opened and closed by a 

25 cam mechanism 95. 

[0291] The cam mechanism 95 is provided with a rotary cam 97 rotatable by a driving means such as a motor (not 
shown) and a roller 98 attached at the lower end of the valve plug 96. 

[0292] The valve seat 93 is formed with a hole narrowing into the output port 92 and the valve plug 96 is formed like 
a reverse mortar so as to conform to the shape of the valve seat 93 and designed to airtightly close the valve seat 93. 
30 [0293] Further in this embodiment, an axis 96a of the valve plug 96 is provided In an axis hole 99h of a case 99 so 
as not to leak air and so as to be movably up and down. 

[0294] The roller 98 is rotatably pinched by the rotary cam 97 and moves up and down according to a concavo-con- 
vex pattern on the rotary cam 97 while rotating. 

[0295] More detailed, the rotary cam 97 is provided with an inner rotary cam 97a and an outside rotary cam 97b. 
35 [0296] Concavo-convex pattern is provided for the inner rotary cam 97a and the outside rotary cam 97b respec- 
tively so as to keep distance of the roller 98 and to keep in line each other. 

[0297] The roller 98 is pinched between the inner rotary cam 97a and the outside rotary cam 97b and is moved up 
and down while rotating according to the concavo-convex pattern provided for the inner rotary cam 97a and the outside 
rotary cam 97b by rotating the rotary cam 97 without causing jumping of the valve plug 96. 
40 [0298] The convavo-convex pattern provided for the rotary cam 97 is selected according to physical property of 
lubricant L stored in the hopper 15. 

[0299] In this embodiment, a flow rate control means 102 Is provided for the input port 91 and compressed air which 
is generated by an air source 71 and of which flow rate is adjusted properly by the flow rate control means 1 02 is sup- 
plied in the input port 91 . 

45 [0300] Further, one end of a conduit (the conduit 1 3 shown in Fig. 3 or Rg.5) is connected to the output port 92. 
[0301] The numeral 100 in Fig. 19 shows a flow rate control port provided if required. An output control valve 101 
for adjusting pressure of pulsating vibration air generated from the output port 92 Is provided so as to be adjustable at 
a desired condition from full communication to atmospheric air and shut down from atmospheric air. 
[0302] Next, operational procedure for generating positive pulsating vibration air having a desired period, vibration 

so amplitude, and wave shape by means of the high pressure pulsating vibration air generation means 7B will be 
explained. 

[0303] The rotary cam 97 which is easy to mix lubricant L with air according to physical property of lubricant L 
stored in the hopper 15 Is attached to a rotary axis Ma of a driving means (not shown) of the high pressure pulsating 
vibration air generation means 7B. 
55 [0304] Then the air source 71 is driven and a fixed amount of compressed air is supplied to the input port 92 by 
adjusting the flow rate control means 1 02. 

[0305] Further, the rotary cam 97 is rotated at a fixed rotational velocity by actuating the driving means (not shown). 
[0306] The pressure of pulsating vibration air discharged from the output port 92 is controlled by adjusting the out- 
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put control valve 1 01 , if required. 

[0307] When the rotary cam 97 is rotated at a fixed rotational velocity, the valve plug 96 moves up and down accord- 
ing to the concavo-convex pattern of the rotary cam 97. Therefore, when the valve seat 93 is controlled at full closed, 
half opened, or full opened according to the concavo-convex pattern of the rotary cam 97, pulsating vibration air with a 

5 desired wave shape can be outputted from the output port 92. 

[0308] According to the high pressure pulsating vibration air generation means 7B, rotational velocity of the rotary 
cam 97 may be changed by controlling the driving means (not shown) in order to obtain a desired period of pulsating 
vibration air discharged from the output port 92. Further, the air source 71 1 the flow rate control means 1 02, and/or the 
output control valve 101 may be appropriately controlled in order to obtain a desired vibration amplitude of pulsating 

io vibration air discharged from the output port 92. 

Industrial Applicability 

[0309] As mentioned above, according to the tablet production method In claim 1 , lubricant Is sprayed at the same 
75 time pulsating vibration air is generated in the spraying chamber. When lubricant is sprayed in the spraying chamber 
while pulsating vibration air is generated, lubricant is mixed with pulsating vibration air. 

[0310] Further according to this method, lubricant is applied on the surfaces of a pair of punches and a die while 
lubricant is mixed with pulsating vibration air, namely under difficult condition to apply lubricant on the surfaces thereof. 
[0311] When lubricant is going to be applied on the surfaces under such a difficult condition, it can be uniformly 
20 applied on the surfaces of the pair of punches and the die. 

[0312] Accordingly, as molding materia! is hardly adhered on the pair of punches and the die, sticking and so on 
aren't apt to be caused on the produced tablet in this tablet production method. 

[0313] Moreover, as the result that lubricant is uniformly applied on the surfaces of the pair of punches and the die, 
the produced tablet hardly causes sticking and so on comparing with the prior internal lubricant method and the prior 

25 external lubricant spraying method eve If the amount of lubricant used for a tablet is remarkably reduced. 

[0314] Herewith, as a tablet on which surface minute amount of lubricant is attached can be produced, the tablet 
produced by this method doesn't happen disintegration time delay because of water repellency of lubricant. 
[0315] Therefore according to this tablet production method, a tablet which can be disintegrated at an objective 
region such as target region of living body can be produced. 

30 [0316] Moreover according to the method, because molding material doesn't include lubricant therein, a tablet hav- 
ing practical hardness can be produced even if its tabletting pressure is lower than that of prior art when molding mate- 
rial is tabletted with the die and the pair of punches. 

[0317] Hence, when a tablet including granule on which surface a film is coated is produced, the film formed on the 
surface of the granule isn't destroyed. 
35 [0318] And when a tablet including granule containing active substance in the base matrix is produced, the function 
of the matrix contained in the tablet isn't damaged. 

[0319] According to the tablet production method in claim 2, lubricant mixed with pulsating vibration air is designed 
to be sprayed in the spraying chamber. 

•[0320] Further according to this method, lubricant is applied on the surfaces of a pair of punches and a die while 
40 lubricant is mixed with pulsating vibration air, namely under difficult condition to apply lubricant on the surfaces thereof. 
[0321] When lubricant is going to be applied on the surfaces under such a difficult condition, it can be uniformly 
applied on the surfaces. 

[0322] Accordingly, as molding material is hardly adhered on the pair of punches and the die, sticking and so on 
arent apt to be caused on the produced tablet in this tablet production method. 

45 [0323] Moreover, as the result that lubricant is uniformly applied on the surfaces of the pair of punches and the die, 
the produced tablet hardly causes sticking and so on comparing with the prior internal lubricant method and the prior 
external lubricant spraying method eve if the amount of lubricant used for a tablet is remarkably reduced. 
[0324] Herewith, as a tablet on which surface minute amount of lubricant Is attached can be produced, the tablet 
produced by this method doesn't happen disintegration time delay because of water repellency of lubricant. 

so [0325] Therefore according to this tablet production method, a tablet which can be rapidly disintegrated at an objec- 
tive region such as target region of living body can be produced. 

[0326] Moreover according to the method, because molding material doesn't include lubricant therein, a tablet hav- 
ing practical hardness can be produced even if Its tabletting pressure Is lower than that of prior art when molding mate- 
rial is tabletted with the die and the pair of punches. 
55 [0327] Hence, when a tablet including granule on which surface a film is coated is produced, the film formed on the 
surface of the granule isn't destroyed. 

[0328] And when a tablet including granule containing active substance in a base matrix is produced, the function 
of the matrix contained in the tablet isn't damaged. 
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[0329] According to the tablet production method in claim 3, a spraying means for spraying lubricant mixed with 
positive pulsating vibration air is provided in the spraying chamber, so the production system can be simplified. 
[0330] According to this method, a tablet with practical hardness can be produced at low tabletting pressure 
because lubricant isnt included in molding material. Therefore, a tablet can be produced without breaking film and gran- 
5 ule and without causing plastic deformation even if the construction and material of the film and the base matrix aren't 
devised for the purpose of prolongation of mode of action, sustained release, rapid release, high solubility in stomach, 
high solubility In intestine, prevention of bitter taste. 

[0331] According to the tablet production method in claim 5, a tablet with practical hardness can be produced at low 
tabletting pressure because lubricant isn't included in molding material. Therefore, a tablet can be produced without 
w breaking film and granule and without causing plastic deformation even if the construction and material of the film and 
the base matrix aren't devised for the purpose of prolongation of mode of action, sustained release, rapid release, high 
solubility in stomach, high solubility in intestine, prevention of bitter taste. 

[0332] According to the tablet production method In claim 6, a spraying means for spraying lubricant mixed with 
positive pulsating vibration air Is required to be provided so that the system can be simplified. 
75 [0333] According to the tablet production method in claim 7, granule containing active substance and diluting agent 
is used as granule containing active substance (so called microcapsule) so that the particle diameter and particle size 
containing active substance can be easily changed. 

[0334] Therefore, a tablet can be easily produced by controlling the diameter and the size of granule containing 
active substance so as to facilitate coating on the surface. 
20 [0335] Further, the diameter and the size of granule containing active substance can be made so as to derive the 
function of granule to the full extent. 

[0336] According to the production method in claim 8, because tablet can be produced at low tabletting pressure, 
a tabletting can be executed without destroying the function of a base matrix even if granule contained in the tablet 
includes active substance in the base matrix. 
25 [0337] According to the production method in claim 9, because tablet can be produced at low tabletting pressure, 
a tabletting can be executed without destroying the coating film even if granule contained in the tablet is coated with a 
film. 

[0338] According to the tablet production method in claim 10, tabletting is continuously executed utilizing the fact 
that molding material isnt adhered on the punches and the dies so that sticking isnt caused. A tablet including active 

30 substance and a tablet including granule containing active substance can be produced at industrial production base. 
[0339] According to the tablet production method in claim 1 1 , tabletting is continuously executed utilizing the fact 
that molding material isnt adhered on the punches and the dies so that sticking isn't caused. A tablet including active 
substance and a tablet including granule containing active substance can be produced at industrial production base. 
[0340] According to the tablet production method in claim 12, because lubricant is applied on the surface of the 

35 punches and the dies constructing a female mold for a tablet with an engraved mark or a dividing line and for an anom- 
alous tablet In the spraying chamber in which pulsating vibration air Is generated, lubricant can be applied uniformly 
comparing with the prior external lubricant spraying method. As a result, molding material Is hardly attached on the sur- 
faces of the punches and the dies while compressing a tablet with an engraved mark or a dividing line or an anomalous 
tablet so that sticking, capping, and laminating of such a tablet are prevented. 

40 [0341] According to the tablet production method in claim 13, as tabletting pressure for compressing molding mate- 
rial is low, tabletting can be executed without destroying a film even if granule contained in the tablet is covered with a 
film. Further, If granule contained In a tablet Includes active substance in a base matrix, tabletting can be executed with- 
out destroying the function of the base matrix. 

[0342] According to the tablet production method in claim 14, even if the amount of lubricant sprayed at one tablet- 
45 ting is remarkably reduced, a tablet can be produced without causing sticking and so on. Consequently the produced 
tablet doesn't include lubricant therein and minute amount of lubricant is attached on the surface so that disintegration 
time Isn't delayed. 

[0343] Further according to this method, tablet can be produced at a low tabletting pressure, and the granule Is 
hardly destroyed or plastic deformation is caused, so that the function of the granule containing active substance in the 

so tablet isn't apt to be damaged. 

[0344] Therefore, according to the production method, if the produced tablet is used as an uncoated tablet, it 
becomes a rapidly disintegrate tablet and a tablet which is required to be immediately disintegrated at an objective 
region like an intrabuccally rapidly disintegrate tablet can be easily produced. Further if a film coat which can be dis- 
solved at an objective region is executed on the surface of a tablet, the tablet itself is immediately dissolved at a desired 

55 region when a film coat is dissolved, so that a tablet which can be dissolved at an objective region can be produced. 
[0345] According to the tablet in claim 1 5, as lubricant isnt included therein and a minute amount is attached on the 
surface, there is no problem such that disintegrant time of the tablet delays because of water repellency of lubricant. 
[0346] Therefore, if the tablet is used as an uncoated tablet, it becomes a rapidly disintegrate tablet and the tablet 
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is immediately disintegrated at an objective region like an intrabuccally rapidly disintegrate tablet and active substance 
contained in the tablet is immediately released. 

[0347] Moreover, if a film coat which can be dissolved at an objective region is executed on the surface of the tablet, 
the tablet itself can be dissolved at an objective region when the film coat is dissolved, so that active substance con- 

5 tained in the tablet is immediately released. 

[0348] According to the tablet in claim 1 6, as lubricant isn't included therein and a minute amount is attached on the 
surface, there Is no problem such that disintegrant time of the tablet delays because of water repellency of lubricant 
[0349] Therefore, if the tablet Is used as an uncoated tablet, It becomes a rapidly disintegrable tablet and the tablet 
is immediately disintegrated at an objective region like an intrabuccally rapidly disintegrable tablet and granule contain- 

10 ing active substance (so called microcapsule) contained in the tablet is immediately released. 

[0350] Moreover, if a film coat which can be dissolved at an objective region is executed on the surface of the tablet, 
the tablet itself can be dissolved at an objective region when the film coat is dissolved, so that granule containing active 
substance (so called microcapsule) contained in the tablet Is immediately released. 

[0351] According to the tablet In claim 17, as granule containing active substance and diluting agent Is used as 
is granule containing active substance (so called microcapsule), the particle diameter and size of the granule can be eas- 
ily modified by diluting agent. 

[0352] Therefore, a tablet production can be easily executed by controlling the particle diameter and size of the 
granule containing active substance so as to coat a film on the surface of the tablet. 

[0353] Further, the diameter and the size of granule containing active substance can be made so as to derive the 
20 function of granule to the full extent. 

[0354] According to the tablet in claim 18, as diluting agent used as bulking agent doesn't include lubricant, there 

is no problem such that disintegration time of the tablet delays because of water repellency of lubricant. 

[0355] Further, as the tablet includes granule containing active substance in the base matrix, the base matrix can 

achieve its desired objective function. 
25 [0356] For example, if the base matrix alms at prolongation of mode of action, the tablet also becomes to have a 

function of sustained release by the base matrix. 

[0357] Therefore, if unfilmed granule containing active substance and granule containing active substance in base 
matrix are mixed in a tablet, they are immediately released from the tablet when the tablet is dissolved. The active sub- 
stance contained in the unfilmed granule is immediately absorbed in a body when the tablet is disintegrated. Therefore, 
30 the tablet has superior rapid onset of action. 

[0358] As for the granule containing active substance in the base matrix, for example, if the base matrix aims at pro- 
longation of mode of action, the tablet also becomes to have a function of prolongation of mode of action by the base 
matrix. 

[0359] Namely, the tablet has both rapid onset of action and prolongation of mode of action. 
35 [0360] If the active substance is analgesic, anti-inflammatory agent, or antidote, unfilmed granule containing such 
agent and granule containing such agent in the base matrix are mixed. Thereby, a new tablet such as a once daily tab- 
let, namely a quick & slow release tablet, by which pain, inflammation or fever of a patient Is Immediately remedied and 
analgesic action, anti-inflammatory action, or antidote action is kept long when a patient takes this medicine can be 
obtained. 

40 [0361] According to the tablet in claim 1 9, as diluting agent used as bulking agent doesn't include lubricant, there 
is no problem such that disintegration time of the tablet delays because of water repellency of lubricant. 
[0362] Further, as the tablet Includes granule containing active substance, a film coated on the surface of the gran- 
ule containing active substance brings out a desired objective function. 

[0363] For example, the film coated on the granule containing active substance aims at prolongation of mode of 

45 action, the tablet also has prolongation of mode of action because of the film. 

[0364] Therefore, if unfilmed granule containing active substance and filmed granule containing active substance 
are mixed in a tablet, they are immediately released from the tablet when the tablet is dissolved. The active substance 
contained In the unfilmed granule is immediately absorbed In a body when the tablet Is disintegrated. Therefore, the tab- 
let has superior rapid onset of action. 

so [0365] As for the filmed granule containing active substance, for example, if the film aims at prolongation of mode 
of action, the tablet also becomes to have prolongation of mode of action because of the function of the film. 
[0366] Namely, the tablet has both rapid onset of action and prolongation of mode of action. 
[0367] If the active substance Is analgesic, anti-Inflammatory agent, or antidote, unfilmed granule containing such 
agent and filmed granule containing such agent are mixed. Thereby, a new tablet such as a once dally tablet, namely a 

55 quick & slow release tablet, by which pain, inflammation or fever of a patient is immediately remedied and analgesic 
action, anti-inflammatory action, or antidote action is kept long when a patient takes this medicine can be obtained. 
[0368] Because the tablet in claim 20 is provided with a minute amount of lubricant on the surface, its disintegration 
time doesnt delay. 
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[0369] As the tablet in claim 21 has a dividing line, it can be easily divided along the line. Therefore, appropriate 
amount of drug depending on the weight or age of a patient can be taken by a patient 

[0370] Because the tablet in claim 22 has anomalous shape, drugs can be easily distinguished by its shape. There- 
fore, medication error is hardly happened. 

5 [0371] According to the tablet in claim 23, because lubricant is uniformly applied on the surface of the tablet 
(uncoated tablet), there is no wide variation of disintegration time of the tablet and elution time of the active substance. 
Therefore, the tablet of which standard deviation of disintegrating time of the tablet or elution time of the active sub- 
stance Is less than 15.0 percent of average disintegrating time or average elution time can be easily produced. 
[0372] Further, the tablet of which standard deviation of disintegrating time of the tablet or elution time of the active 

w substance is less than 1 0.0 percent of average disintegrating time or average elution time, which has been considered 
to be difficult in the prior art, can be easily produced. 

[0373] Moreover, the tablet of which standard deviation of disintegrating time of the tablet or elution time of the 
active substance is less than 7.5 percent of average disintegrating time or average elution time, which has been impos- 
sible to produce in the prior art as far as the inventors know, can be produced. 
is [0374] Because lubricant is uniformly applied on the surface of the tablet (uncoated tablet), there is no wide varia- 
tion of disintegration time of the tablet and elution time of the active substance. 
[0375] Hence, there is no variation of the time before appearing the effect of drugs between tablets. 
[0376] According to the tablet in claim 24, as magnesium stearate is used as lubricant, the amount of lubricant con- 
tained In the tablet can be easily measured. 

20 

Claims 

1 . A production method of a tablet including at least active substance by means of a die and a pair of punches, com- 
prising steps of; 

25 

preparing molding material including said active substance; 
housing said die and said pair of punches in a spraying chamber; 

generating pulsating vibration air and spraying lubricant mixed in air in said spraying chamber; 
applying lubricant on the surfaces of said die and said pair of punches housed in said spraying chamber while 
30 the lubricant sprayed in said spraying chamber Is mixed with said pulsating vibration air; and 

tabletting said molding material by means of said die and said pair of punches on which surfaces said lubricant 
is applied. 

2. A production method of a tablet including at least active substance by means of a die and a pair of punches, com- 
as prising steps of; 

preparing molding material including said active substance; 
housing said die and said pair of punches in a spraying chamber; 
spraying lubricant mixed in pulsating vibration air in said spraying chamber; 
40 applying lubricant on the surfaces of said die and said pair of punches housed in said spraying chamber; and 

tabletting said molding material by means of said die and said pair of punches on which surfaces said lubricant 
is applied. 

3. The tablet production method as set forth in claim 2, wherein said pulsating vibration air is a positive pulsating vibra- 
45 tion air. 

4. A production method of a tablet Including at least granule containing active substance by means of a die and a pair 
of punches, comprising steps of; 

50 mixing granule containing active substance and diluting agent uniformly and preparing molding material includ- 

ing said granule containing active substance; 
housing said die and said pair of punches in a spraying chamber; 

generating pulsating vibration air and spraying lubricant mixed in air in said spraying chamber; 
applying lubricant on the surfaces of said die and said pair of punches housed in said spraying chamber while 
55 the lubricant sprayed in said spraying chamber is mixed with said pulsating vibration air; and 

tabletting said molding material including granule containing said active substance by means of said die and 
said pair of punches on which surfaces said lubricant is applied. 
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5. A production method of a tablet including at least granule containing active substance by means of a die and a pair 
of punches, comprising steps of; 

mixing granule containing active substance and diluting agent uniformly and preparing molding material includ- 
5 ing said granule containing active substance; 

housing said die and said pair of punches in a spraying chamber; 
spraying lubricant mixed in pulsating vibration air In said spraying chamber; 

applying lubricant on the surfaces of said die and said pair of punches housed in said spraying chamber; and 
tabletting said molding material including granule containing said active substance by means of said die and 
w said pair of punches on which surfaces said lubricant is applied. 

6. The tablet production method as set forth in claim 5, wherein said pulsating vibration air is a positive pulsating vibra- 
tion air. 

is 7. The tablet production method as set forth in any one of claims 4 - 6, wherein said granule containing active sub- 
stance is granule including active substance and diluting agent. 

8. The tablet production method as set forth in any one of claims 4-6, wherein said granule containing active sub- 
stance is granule including active substance in base matrix. 

20 

9. The tablet production method as set forth in any one of claims 4 • 8, wherein said granule containing active sub- 
stance is granule of which part containing active substance is covered with film. 

10. The tablet production method as set forth in claim 1 or 4, wherein following steps are continuously executed; 

25 

preparing molding material including said active substance; 
housing said die and said pair of punches in said spraying chamber; 

generating pulsating vibration air, spraying lubricant mixed in air in said spraying chamber, and applying the 
lubricant on the surfaces of said die and said pair of punches while the lubricant sprayed in said spraying cham- 
30 ber is mixed with pulsating vibration air; and 

tabletting said molding material by means of said die and said pair of punches on which surfaces said lubricant 
is applied. 

11. The tablet production method as set forth in claim 2 or 5, wherein following steps are continuously executed; 

35 

preparing molding material including said active substance; 
housing said die and said pair of punches in said spraying chamber; 

spraying lubricant mixed in positive pulsating vibration air in said spraying chamber, and applying the lubricant 
on the surfaces of said die and said pair of punches; and 
40 tabletting said molding material by means of said die and said pair of punches on which surfaces said lubricant 

is applied. 

12. The tablet production method as set forth in any one of claims 4-11, wherein said punches and said die construct 
a female mold of a tablet having an engraved mark or a dividing line and an anomalous tablet. 

45 

13. The tablet production method as set forth in any one of claims 1-12, wherein tabletting pressure of said step for 
tabletting said molding material by means of said lubricated die and pair of punches is low. 

14. The tablet production method as set forth in any one of claims 1-13, wherein the amount of lubricant sprayed in 
50 said spraying chamber is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight per- 
cent per a tablet. 

15. A tablet containing active substance, wherein lubricant is provided only on the surface thereof and amount of lubri- 
cant is greater than or equal to 0.0001 weight percent and less than or equal to 0.2 weight percent per a tablet 

55 

16. A tablet including granule containing active substance in diluting agent, wherein lubricant is provided only on the 
surface thereof. 
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17. The tablet as set forth in claim 16, wherein said granule containing active substance is granule containing active 
substance and diluting agent 

18. The tablet as set forth in claim 1 6, wherein said granule containing active substance is granule including active sub- 
stance in base matrix. 

19. The tablet as set forth in any one of claims 16-18, wherein said granule containing active substance is granule of 
which part containing active substance is covered with film. 

20. The tablet as set forth in any one of claims 16-19, wherein amount of lubricant is greater than or equal to 0.0001 
weight % and less than or equal to 0.2 weight percent per a tablet. 

21. The tablet as set forth in any one of claims 15-20, wherein a dividing line for dividing the tablet Is provided on the 
surface thereof. 

22. The tablet as set forth in any one of claims 15-21, wherein shape of the tablet is anomalous. 

23. The tablet as set forth in any one of claims 15-22, wherein standard deviation of disintegrating time of the tablet 
or elution time of the active substance is less than or equal to 15 percent of average disintegrating time or average 
elution time. 

24. The tablet as set forth in any one of claims 15-23, wherein said lubricant is magnesium stearate. 
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